Incorporating 
Aeronautical Engineering 


Edited by - - THURSTAN JAMES 


Founder and First Editor 
(1911-1939), C. G. GREY 


Proprietors : 
TEMPLE PRESS LIMITED 


Chairman and 
Hey ree 
ROLAND E. DANGERFIELD 


Head Office : 
BOWLING GREEN LANE, 
LONDON, E.C.1. 
Telephone: Terminus 3636 
Telegrams : 


“ Pressimus London Telex" 
Telex: 23337 


Vol. XCIV. No. 2436 MAY 9, 1958 


Annual Subscription Rate: U.K. £4.15.0. 
Overseas £5. Canada and U.S.A. $15.00 


A LIGHTPLANE REVIVAL? 


TRAWS in the wind are alleged to give as good an 

indication of trends as straws in the hair are 

supposed to indicate a state of mind. Certainly, one 
encounters enough straws as one moves around to 
suggest a reviving and widespread interest in what used 
to be called the private owner and, more particularly, 
in the sort of aeroplane such an individual might be 
expected to buy. 

Some 10 years ago, after one or two holidays abroad, 
we tried to explain to friends interested in motorcycling 
that there were some very remarkable vehicles on the 
roads of the Continent and that these were closely 
related to the scooter which briefly appeared after the 
First World War. Our suggestion that these small- 
wheeled vehicles were likely to have an expanding 
future was scouted because “ motorcycling types are not 
interested in such unsporting contraptions,” and so on. 
Today, nobody has to be persuaded that scooters are 
the coming thing; we are all too busy making sure we 
do not get run down by the things. 

So far as aeroplanes for the private owner are con- 
cerned, we do not have any fixed ideas about what are 
needed, nor have we encountered any invention which 
is likely to change the outlook materially. The only 
thing we are certain about is that an attempt to revive 
the inter-War designs is not likely to get us very far. 
Those were the days of grass airfields and no air traffic 
control, except for the airliners. It was possible, and 
people did, just to get your aeroplane out and fly some- 
where for fun, even to the coast for a bathe. There was 
no question of filing a flight plan. 

Today we have made so much progress that it is 
impossible for practical purposes to keep an aeroplane 
within reasonable distance of the centre of London. 
Couple the difficulty of getting to your aeroplane within 
reasonahle time to the difficulty of finding out how to 
get round all the snags to flying where you want to go, 
and it is a wonder that anyone bothers to fly at all, 
except by airliner. Yet the continued existence of the 
flying clubs shows that there are quite a number of 
people who insist on flying for the fun of it. 

There is not much difficulty in designing and building 
a light airframe, even for high speeds. The problems 
arise when it comes to finding the right power plant at 
the right price. Unfortunately, the most effective of all 
aeronautical development in the past 20 years, the advent 
of the gas turbine, has hardly affected the light aeroplane 
market because of the very high cost of such power units. 
[t would be grand to find someone with ideas for 
making gas turbines as cheap per horse-power as were 


the air-cooled piston engines in the years between the 
Wars. 

If we cannot have the cheap lightweight turbine, 
perhaps somebody in this country will look into the 
question of horizontally-opposed air-cooled engines. 
Four- and six-cylinder reciprocating engines of this type 
have been giving yeoman service around the World for 
many years but they have never appeared in serious 
production in this country. 

Provided that such powerplants were forthcoming at 
a power and price that were economically competitive, it 
would not be long before quite a crop of aircraft designs 
built in this country would be seen making their first 
flights on various aerodromes. We might even see a 
successor to the ubiquitous Gemini which became so 
popular for air touring by virtue of having duplicated 
power plants. We often receive inquiries for a high- 
performance British product in this field. 

We are surprised that nobody has resuscitated the 
Autogiro, as was suggested by General Parham in our 
correspondence pages some weeks ago. This is nothing 
like as complicated as the helicopter. It should not only 
be easier to fly but much cheaper to build. Indeed we 
are firmly of the belief that a cheap practical Autogiro 
of notable performance could be speedily forthcoming 
were a small 80 h.p. engine available at the right price. 

The cruising performance is such that the cabin would 
be designed for comfort in travel and pilotage without 
excessive attention having to be paid to streamlining. 
So much has been learned about the aerodynamics of 
helicopter rotors that refined control should be easy to 
obtain. And (a specially loud buzzing bee in the 
editorial bonnet) solid fuel rocket motors (little ones) 
could be used to spin the rotor up to take-off speed. 
This Catherine-wheel technique would obviate expensive 
gearing and shafting. For such a machine we believe 
there are plenty of buyers particularly in those rapidly 
developing territories of Equatorial Africa. 

In the great days of private flying in this country, and 
after all there were probably not a thousand light aero- 
planes in commission at any one time, nobody would 
have taken seriously the suggestion that such aeroplanes 
should be built of inflated fabric. Yet today, both in 
this country and in the United States, aircraft are flying 
in which pneumatic pressure takes the place of wooden 
or metal structural members. Such machines, as the 
one that we illustrate this week, might prove to have a 
market, but they require power plants and so back we 
come to that early problem. Who is going to provide 
the cheap power units? 
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New Jet for the Royal Navy 


O* April 30 the Blackburn N.A.39 naval strike aircraft made 
its first flight at Thurleigh aerodrome near Bedford. It was 
airborne for some 45 minutes. The pilot was Lieut. Cdr. D. J. 
Whitehead, an ex-naval Blackburn test-pilot, and his flight 
observer was Mr. B. Watson, head of the company’s flight-test 
department. 

This interesting new aircraft is described in detail on pages 
653-6 of this issue. Revealing, but unofficial, photographs of it 
appear opposite: the single officially-released photograph is on 
page 653. ; 

In London, on the day after the first flight, Mr. Eric Turner, 
the company’s chairman, emphasized the achievement of the 
Blackburn team in flying the aircraft on schedule only three 
years after the development contract was placed in the spring 
of 1955. He said that the N.A.39 put Britain three years ahead 
of any country on either side of the Iron Curtain in the develop- 
ment of a high-speed low-level strike aircraft, but added that 
this advantage might be wasted if production orders for the 
aircraft were not placed rapidly. At present only a development 
batch is on order; if a production order were placed soon the 
N.A.39 could, he said, be in service by 1961. 

The difficulties of designing an aircraft such as the N.A.39 
were stressed by Mr. Turner; highly sophisticated aerodynamic 
and structural techniques were necessary. The aircraft had to 
fly fast at low-level and this made it difficult to achieve a long 
range; sea-level range for jet aircraft was only some 40% of 
that at altitude. Other problems were caused by the high 
indicated speed and low-level turbulence which demanded a 
very strong structure. 

Difficulties were also caused by flying and navigating at high 
speed and very low level. Special equipment was being 
developed for the N.A.39 to enable it to operate at low level 
in a way which had been done nowhere in the World before. 

After referring to R.A.F. interest in the N.A.39—which had 
been mentioned in the defence White Paper—Mr. Turner 
explained that the R.A.F. version, if ordered, would be the 
same size and shape as the naval aircraft but would be able 
to operate at a higher all-up weight. There was also, he said, 
considerable American interest in this aircraft because that 
country had no comparable type so far advanced in develop- 
ment. Moreover, Service opinion in the U.S. was beginning to 
swing towards the advantages of low-level rather than high- 
altitude bombing. 


Photograph copyright “ The Aeroplane” 


PRESENTATION AT WOODFORD.—Mr. J. A. R. Kay, 
director and general manager of A. V. Roe & Co., Ltd., 
presents Air Cdre. J. N. H. Whitworth, D.S.O., D.F.C., 
Acting A.O.C. No. 1 Group, with a silver model of a Vulcan. 
The occasion was the handing over to No. 617 Squadron— 
the renowned Dam Busters—of their first Vulcan, on May 2. 


Finally, Mr. Turner revealed that if large orders are received 
for both the N.A.39 and the B.107 (the large military transport 
which is a projected development of the Beverley) two aircraft 
companies will assist Blackburns with production. In this 
context he mentioned the Fairey Aviation Co., Ltd., as being 
one of those concerned. 


Towards Inertial Navigation 


WORTHWHILE measure of expansion of the activity 

within English Electric’s Guided Weapons Division was 
inaugurated recently with the announcement of a licence agree- 
ment whereby the British company will manufacture the range 
of small high-precision gyroscopes produced by the 
Minneapolis-Honeywell Regulator Co. of America. In point 
of fact this is a tri-partite agreement for Honeywell-Brown of 
Perivale—the American company’s subsidiary in this country— 
comes into the picture as the connecting link, so to speak. 
English Electric’s agreement also provides for an exchange of 
information on future gyroscope development. Marketing of 
the British-made units at home and overseas will be done jointly 
by English Electric and Honeywell-Brown. 

As precision gyroscopes of the sort produced by Minneapolis- 
Honeywell are an essential part of inertial guidance and 
navigation systems, this latest example of Anglo-U.S. 
co-operation should prove to be a most valuable contribution 
towards future guided weapons development and the more 
sophisticated aircraft navigation systems. 

In this context, the agreement will not have come as a great 
surprise to those in the guided missile business. Indeed, regular 
readers of THE AEROPLANE will recall that earlier this year, in 
a lecture to the Royal Aeronautical Society, Mr. L. H. Bedford, 
C.B.E., M.A., B.Sc., chief engineer of the English Electric 
Guided Weapons Division, spoke most enthusiastically of the 
extreme accuracy of the Minneapolis-Honeywell miniature 
integrating gyroscope. He described an example (see THE 
AEROPLANE for January 31) which weighed about half a pound 
and measured 2.77 in. long by 1.83 in. in diameter. Its angular 
momentum was 10° gram. cm.?/sec.; its random drift rate at 
fixed torques was 1° per hour; and its proportional acceleration 
drift was 1° per hour per g. Its total random drift after 
warm-up and compensation under laboratory conditions was 
0.05° per hour (which, incidentally, represents one rotation in 
300 days). 

These gyros are single-axis units and their outstanding 
characteristic is a remarkably low level of “ built-in” error. 
This is largely achieved by having a floating gimbal with the 
gimbal frame made as a sealed cylindrical canister contained 
within the outside case; the space between these units is filled 
with fluid which floats the inner canister at neutral buoyancy 
and damps out any oscillations. The gimbal canister is rotated 
on sapphire pivots. 

Extreme accuracy of manufacture is a prerequisite for instru- 
ments of this sort and the tolerances worked to are extremely 
close. For example, the normal machining tolerance is 
0.0001 to 0.0002 in. and surface finish has to be within 
0.000001 to 0.000002 in. 

For the production of these Minneapolis-Honeywell 
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zyroscopes, English Electric have built a new assembly and test 
building at their Stevenage factory. Particular attention has 
had to be paid in the design of this building to isolation from 
vibration and the provision of a dust-free working area. These 
are vital in view of the high precision and delicate nature of 
the work involved and in the design of the factory the 
American company’s invaluable experience has been heavily 
drawn upon. 


An Ever Ready Help 


NLY yesterday it became necessary for me to compile an 

up-to-the-minute list of firms making guided weapons, so 
I sought that ever-ready help in time of trouble, “ THE 
AEROPLANE Directory,” but I found there was scant informa- 
tion there. It was the 1957 issue and I made a note to ’phone 
Temple Press in the morning to ask when the 1958 edition 
would be available. But I was saved the trouble, for in the 
morning the postman delivered a parcel containing the 1958 
edition, so all was well. 

The new edition is therefore even more comprehensive than 
the previous ones, now that it is a mine of information about 
firms engaged on this all-important branch of aeronautics— 
at least I suppose it comes under the heading of aeronautics for 
it’s not exactly aviation. 

Hardly a day passes when I don’t have to take down the 
“ Directory” and consult it about something aeronautical. 
There is a comprehensive guide to Service Aviation with a list 
of the various commands at home and overseas, with the key 
personnel, and that so-useful list of Service stations. There 
is a list of British Air Attachés, too. Also included in this 
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N.A.39 AIRBORNE.—Evident 

in this ground-to-air view of 

the first Blackburn N.A.39 

prototype are the short-span 

blown flaps and the airbrakes 

formed by splitting the fuselage 
tail-cone. 


GRADED SWEEPBACK. 
—Taken during the first 
flight of the N.A.39 pro- 
totype, this photograph 
clearly shows the engine 
installation, wing plan- 
form and Area-ruled 
fuselage of Blackburn’s 
new low-level strike 

aircraft. be 


section is air information about the Royal Navy, the Army, 
and the Ministry of Defence. Then come the Civil Ministries 
such as Supply, and Civil Aviation, including those of the 
Commonwealth. Indeed, there is ever more useful information 
about Commonwealth countries as well as the United Kingdom 
each year. 

The section devoted to the Aircraft Industry and its ancillary 
components now occupies nearly 300 pages. The “ Who's 
Who” Section is bigger than ever, nearly 150 pages, but is 
still only about one-fifth of the whole volume. Yet this book 
began its life nearly 30 years ago as “ Who’s Who in British 
Aviation,” when this part occupied most of the space. 

Unhappily the Obituary section which follows it and contains 
names of those who have died since the previous issue, is 
bigger than ever before, containing 26 names. But as aviation 
expands and grows older this is inevitable. 

In this day of more and more maddening initials the list 
of abbreviations is a God-send. And finally, the Index is so 
comprehensive that it enables one more easily to wrest informa- 
tion from this prolific work. Now that I have the new 
“ Directory ” my life will be easier.—c.D. 


‘uce this to the “ Buchan” and that, in a whimsy way, 


The Last First Flight ? 


Do we now record, for the last time, the first flight of 
a British combat aircraft, using the term in its historic 
Sense? Some sections of the National press deemed the 
‘’.A.39 worth keeping an eye on, and if we let a little 
spring fever take us, we might imagine these birds of the 
SnoOpus scoopus variety working from their temporary 
Bedfordshire nests. 

On the subject of names, how about Blackburn 


uccaneer” for the N.A.39? Our native colloquial 
ness which found, for instance, that ‘‘ Spit”? needed 
v half as much vocal effort as “* Spitfire,” would soon 


ld very nicely take account of the 39 steps, all of 
" formidable, which have been taken at Brough to 
’ pace with a mighty tough specification. A further 
‘ction in syllables would not be valid, for the question 
issing the “* Buck” simply doesn’t arise —WREN. 
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Executive Appointments at Fairey’s 


HANGES in the senior executive of the Engineering Division 

of Fairey Aviation were announced last week and clearly 
reflect the growing emphasis within the company on rotary- 
wing and guided-weapon activities. Mr. R. L. Lickley, B.Sc., 
D.LC., M.I.Mech.E., F.R.Ae.S., the technical director, who has 
also been the company’s chief engineer since 1951, has 
relinquished this last-named appointment and will devote all 
his attention to overall direction of technical affairs throughout 
Fairey’s aviation organization. 

Dr. G. S. Hislop, Ph.D., B.Sc., A.R.T.C., M.I.Mech.E., 
F.R.Ae.S., becomes chief engineer (aircraft). He will now be 
in charge of all design including flight development, the 
technical office, drawing office and laboratory work. Dr. Hislop 
has been with the Fairey company since 1953 when he became 
chief designer (helicopters). He served his apprenticeShip at 
Wm. Beardmore and Co., Ltd., and from 1937 to 1939 was the 
Sir James Caird Scholar in Aeronautics at Cambridge. He was 
at A. and A.E.E. Boscombe Down from 1939 to 1945 when he 
transferred to R.A.E. Farnborough. In 1947 he joined B.E.A. 
and was concerned with research and helicopter development. 
He has been largely responsible for the Rotodyne and Ultra 
Light helicopters and recently became Fairey’s deputy chief 
engineer. 

Mr. L. R. E. Appleton, O.B.E., M.A., M.I.Mech.E., 
F.R.Ae.S., has been appointed chief engineer (Heston). In 
this new capacity he will be responsible for the design and 
development teams dealing with guided weapons, nuclear 
engineering and electronic instruments. He has been with 
Fairey’s since 1947 when he joined the company from Hawker’s 
where he had spent 10 years. Mr. Appleton was appointed 
Fairey’s chief technician in 1949, and became chief engineer 
of the company’s weapon division in 1950. Since 1956 he has 
been head of guided-weapons research and development and has 
been responsible for the Fairey Fireflash air-to-air missile. 


Handley Page Management Changes 


R. E. MANLEY WALKER has been appointed a director 

of Handley Page (Reading), Ltd., and manager of the 
company. Mr. E. W. Pickston, previously manager of Handley 
Page (Reading), Ltd., has 
been appointed works 
manager of Handley 
Page, Ltd., in succession 
to Mr. H. Smith, who has 


retired but will act as 
a consultant. Mr. D. C. 
Robinson, until now 


works superintendent, has 
become chief engineer of 
the Handley Page com- 
mercial division. 

Following _ these 
changes Mr. W. Eames is 
now assistant works 
manager of Handley 
Page, Ltd. Mr. W. Cor- 
bett is to be superinten- 
dent at Radlett aero- 
drome in succession to 
Mr. Eames, and Mr. J. Wilkinson has been appointed works 
manager of Handley Page (Reading), Ltd. 


Left to right, Mr. E. W. Pickston, Mr. H Smith and 
Mr. D. C. Robinson. 
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Left, Mr. L. R. E. Appleton who becomes chief engineer 
(Heston) of Fairey’s and (right) Dr. G. S. Hislop now 
chief engineer (aircraft). 


Herbert Gardner Travers, D.S.C. 


E death occurred on April 16, at his daughter’s home in 

Kent, of Herbert Gardner Travers. H. G. Travers was 
the second of three brothers whose interest in aviation began 
in the early days of flying in this country. He first flew at 
Eastchurch before the 1914-18 War and took an early ticket at 
Hendon. He served with the H.A.C. and was wounded during 
the late autumn of 1914. After a year in hospital he joined 


the R.N.A.S., staying in the Service when it was amalgamated . 


with the R.A.F. in 1918. 

He was seaplane pilot for the Blackburn Company at 
Phaleron Bay, Greece, during the late 1920s. 

He was an early advocate and exponent of instrument flying, 
and read his paper to the Royal Aeronautical Society on “A 
Blind Approach and Landing System” in 1928. 

During the late ’20s and early ’30s he did much instructing; 
among his many pupils at the London Aeroplane Club were 
Miss Joan Meakin (Mrs. Ronnie Price), Miss Jean Batten and 
Miss Amy Johnson (Mrs. Mollison). 

In 1936 he went to Imperial Airways to give advanced 
navigational instruction to their Empire air route pilots, when, 
after a few months, he was struck down with rheumatoid 
arthritis. After a long period in hospital he joined the R.A.F. 
(V.R.) in 1938 and served until 1945. 

He won the D.S.C. in the first war and was mentioned in 
dispatches during both wars. 

He married in 1919 Hermia, daughter of Lt.-Col. and Mrs. 
Edward Fraser. His wife and children survive him. 


A U.S. Pressure-Jet Rotor 


OR some time, Monte-Copter, Inc., of Seattle, has been 

carrying out an extensive helicopter development programme 
in connection with a pressure-jet system for rotor power. This 
organization, first incorporated in 1953, began construction of 
its flight test vehicles in 1955. Its first craft, a two-seater, was 
designated Model 10A and was powered by a 135 h.p. Lycoming 
0-290-D2 driving a centrifugal compressor. 

After some test work with the 10A, Monte-Copter reworked 
the airframe, installing two Continental Model 140 (“ Pal- 
ouste ”’) gas turbines. This twin-turbine-powered craft is known 
as Model 12 and, initially, flight tests were made with it with a 
tail boom supporting twin fins and a horizontal surface. How- 
ever, free-flight testing is now being carried out without the 
boom or tail assembly. 

The Monte-Copter Model 12 has a rotor diameter of 32 f'. 
with a disc loading of 1.74 lb./sq. ft. Its gross weight ‘s 
1,400 Ib.; useful load, 400 Ib.; and empty weight, 1,000 Ib. 


Record Membership 


T the London Gliding Club’s annual general meeting on 

April 26, Godfrey Lee, the chairman, gave the club's 
membership as 313 flying members and 89 associates, making 
a record total of 402. It expects to take in some more acres 
shortly, to give a more satisfactory aero-tow run when east 
winds blow down the hill. 
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Aircraft Exports Up 


INCE the end of the War the British aircraft industry has 

earned more than £668 million in overseas markets and is 
now exporting more in 12 weeks than it did in 12 months a few 
years ago, according to the Society of British Aircraft 
Constructors. 

The first quarterly total of 1958—£36,328,552—exceeded the 
annual export totals of every year up to and including 1950; 
it represented an increase of 50% over the 1957 January/March 
figure and 24% over the equivalent 1956 total, which was the 
highest first quarterly figure previously recorded. 

The March figure—£12,179,511—was the fourth largest 
monthly figure ever achieved by the industry. Of this total, 
aircraft and parts amounted to £7,594,323; aero-engines, 
£4,120,550 (the second highest monthly total ever); electrical 
appliances, £227,964; tyres £40,521, and aeronautical instru- 
ments, £146,152. During the month our best customers were 
India with £1,484,979 worth of aircraft and parts; Canada, 
£1,228,106; South Africa, £693,499; Australia, £566,780, and 
West Germany, £495,076. 

The total for the first three months was the second highest 
quarterly figure ever recorded, being only £1} million less than 
the October-December, 1957, total. Aircraft and parts amounted 
to £23,206,040 (the second highest quarterly total); aero-engines, 
£11,742,219 (second highest ever); electrical appliances, 
£805,847; tyres, £129,468, and aeronautical instruments, 
£444,978. In this period India bought £5,032,846 worth of 
aircraft and parts; Canada, £3,325,186; the United States, 
£1,524,738; Iraq, £1,301,136, and Australia £1,053,813. 

So far the industry’s export effort during 1958 represents an 
annual rate of more than £145 million, compared with last 
year’s record total of £1164 million. 


Credit and Commercial Aircraft 


N his annual chairman’s statement to the de Havilland 

shareholders, Mr. W. E. Nixon draws attention to the fact 
that there is a reduction of more than £1 million in the Group’s 
net surplus for the year. He attributes this reduction in profit 
in major part to the need for an increasing proportion of 
research and development costs being borne directly by the 
company. Last year, he says, the burden of research and 
development was “exceptionally heavy”; the company feel 
confident, however, that this expenditure serves to keep them 
in the forefront of the industry. The chairman adds, though, 
that the results of these efforts will not start to give any 
appreciable return until the 1958-59 financial year; the current 
year will again be one of further development and build-up of 
stock and work-in-progress. 

After outlining the work done by the various de Havilland 
companies in the year under review, Mr. Nixon discusses the 
trend in the aircraft industry towards civil aviation. 
De Havillands, he says, can claim to have unrivalled experience 
in the design, development and production of jet airliners. 

“At the same time,” he goes on, “we have no illusions 
about the magnitude of the task of selling British commercial 
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aircraft in the face of competition from the U.S.A., even with 
the advantage of a world-wide selling organization. We are 
fortunate in having two types of commercial jet aircraft selected 
by our own national Airways Corporations. 

“There is, however, the problem of being able to offer 
extended terms of payment, competitive with those available 
from the U.S.A. and other countries. The airlines of the World 
today are alimost without exception struggling hard to make 
ends meet. . . . Even many which are Government owned are 
finding it more difficult to obtain approval for the huge 
additional amounts of capital needed for the investment in 
new fleets. 

“The buyer’s market as it exists today has led to considerable 
competition as regards terms of payment. We are not as a 
country at present able to offer long periods of credit and 
generally we have available less facilities than those, for 
example, which are provided by the Export/Import Bank. This 
is a severe handicap and can often result in loss of business. 
There is, however, a Government Committee at present 
studying this whole problem and I hope that as a result of this 
study Government action may be taken to help remove these 
disadvantages.” 


Plans for the X-15 


IRST FLIGHT of the X-15 research aeroplane will be 

made as a glider, according to North American Aviation. 
This will check out the last phase of the intended flight plan 
with an aircraft which may be the first manned satellite. 

Three X-15s will probably be built. The aircraft will be 
carried up to 50,000 ft. under the starboard wing of a Boeing 
B-52. After launching, the ammonia and liquid oxygen rocket 
engine will take the X-15 to more than 100 miles high before 
the descent is made as a glider. The means of control is by 
hydrogen peroxide rockets under the wing tips, at the nose 
and under the rear fuselage. After its gliding descent, the 
landing will be made on skids—the ventral fin having previously 
been jettisoned. 

It is hoped that about 3,600 m.p.h. and a height of i00 miles 
wili be reached with the first aircraft. If so, it is then planned 
to try for speeds up to 18,000 m.p.h. and a height up to 
400 miles which will allow the aircraft to enter an orbit around 
the Earth. Atmosphere re-entry will be achieved by firing 
vertically placed rockets above the nose. In emergency, the 
pilot is ejected in a capsule which includes the entire pressure 
cabin. 


Inclusive Tours by Tu-104 


AST week-end, Horizon Holidays announced that arrange- 

ments had been made for inclusive tours to (and within) 
the U.S.S.R. in which the primary method of transport would 
be a Tupolev Tu-104 on charter from Aeroflot. 

Apparently the charter flight holiday organizers were 
actually approached by the Soviet authorities, who themselves 
made the suggestion that the Tu-104 should be used. The first 
departure from London will be on July 26 and direct (44-hour) 
flights will be made between the U.K. and Moscow. A 15-day 
tour includes visits to Leningrad and Kiev and a cruise on 
the Volga; the inclusive cost will be £156 9s. 


FRENCH PROTOTYPE.—The Sipa 1100 general-purpose aircraft made its first flight on April 24. Powered by two 600-h.p. 
Pratt & Whitney R-1340 engines, this 2-3-seater was designed to a French Air Force specification. 
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News of Aircraft, Engines and Missiles 


MORE AVRO CANADA.—As an 
extension of its industrial interests in 
Canada, A. V. Roe Canada has acquired 
Vivian Diesels and Munitions, Ltd., and 
Vivian Engine Works, Ltd. To operate 
these two companies Avro Canada has 
formed Canadian Car (Pacific), Ltd., as 
a subsidiary of Canadian Car Co., Ltd., 
of Montreal. Orenda Industrial, Ltd., 
has also been formed as a subsidiary of 
Orenda Engines to take over and expand 
operation of Brush Aboe (Canada), Ltd., 
Brush Group Sales (Western Canada), 
Ltd., and Brush Aboe Inc., New York. 


TRIDENT AGAIN.—World | record 
height claimed for the Sud-Aviation 
Trident Il is 24,300 m. (79,724 ft.) on 
May 3, the pilot being Roger Carpentier. 
On April 19 Jacques Guignard reached 
59,055 ft. in 3 min. 20 sec. and later rolled 
the aircraft at M=1.8 with controls fully 
deflected. The Trident II has a slab fin 
and tailplane, with differential movement 
of the tailplane halves for lateral control. 


POLISH EXPORT.—On April 15 
seven Polish sailplanes, including four 
Jaskolkas and three Mucha 100s, were 
towed to Minsk by CSS-13 (Polish Po-2) 
biplanes, having been bought by the 
U.S.S.R. A two-seat Bocian glider was 
also towed by a Yak-12 to Moscow, as 
a gift of Polish Youth to the Russian 
DOSAAF flying club organization. 


UTILITY JETS.—According to Avia- 
tion Daily, choice of engines for 
U.S.A-F. utility jet aircraft is between 
the Fairchild J83 and G.E. J85. First 
prototype of the Lockheed Jetstar, 
powered by Bristol Orpheus turbojets, 
has been fitted with slipper tanks. 
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NEW ROTARY.—The Kaman K-17 light helicopter is powered by a Blackburn Turmo 


600 engine driving a Boeing compressor. 
to pressure-jet nozzles at the rotor-blade tips. 


Air from the compressor is ducted 
The tail rotor is for steering 


only and is of fixed pitch; it is driven by a hydraulic pump. 


CIVIL MESSERSCHMITTS.—Passen- 
ger, cargo and sporting aircraft are 
among projects recently announced by 
the Messerschmitt company in Germany; 
they are to be powered by turboprop or 
turbojet engines on which the company’s 
Munich factory has been working. 
Heinkel with Messerschmitt is to produce 
a transport aircraft. 


SEEN AT HANOVER.—Among the 
aircraft shown at the recent Hanover 
Fair were two new German types. The 


FRENCH SPOTTER.—Soon to fly is the Morane-Saulnier MS.1500 Epervier (Sparrow 
Hawk), an army co-operation type. The first prototype has a Turboméca Marcadau 


of 400 s.h.p. although a Bastan engine derated to 650 s.h. 


p. may be fitted to later 


aircraft. Span and length are 42.85 ft. and 34.71 ft. respectively. 


Commercial Aviation Affairs 


BY TRAIN TO L.A.P.—Because the 
B.E.A. coaches from the West London 
Air Terminal to L.A.P. are manned by 
London Transport staff, this week’s strike 
involved the cancellation of the service. 
Passengers by B.E.A. and foreign airlines 
were directed to go by train from 
Waterloo to Feltham, where a shuttle 
service of special coaches made connec- 
tions with L.A.P. Central. 


VISCOUNT IN N.Z.—During its first 
eight weeks of operation, the N.Z. 
N.A.C. Viscount 807 carried 7,756 
passengers between Christchurch and 
Auckland—a 40% increase on the figure 


‘representative, 


Bergfalke M-150 Schulmeister is a two- 
seat twin-boom pusher powered by a 
65-b.h.p. Continental engine. Span and 
length are 32.3 ft. and 23.9 ft.; cruising 
speed 90 m.p.h. The Piitzer Elster two- 
seater has a high wing, a tricycle under- 
carriage and a 52-b.h.p. Porsche flat-four 
engine. (See also p. 652.) 


GERMAN EJECTION.—A feature of 
the aircraft exhibition at Hanover on 
May 5 was a runway ejection, arranged 
by the Martin-Baker Co. and its German 
Autofilug of Hamburg. 
The ejection, which was the third live 
demonstration from runway level, was 
made by Herr R. Bulwinkel from a 
Meteor 7/8 flown by John Scott of 
Martin-Baker, before senior officers of 
the Luftwaffe and visitofs to the 
Hanover exhibition. 2 


JET TANKER ORDER.—The Boeing 
Airplane Co. has been awarded a 
U.S.A.F. contract for an additional 
130 KC-135A Stratotankers, bringing the 
total order for these aircraft up to 345. 
Worth approximately $202,866,000, the 
new contract will carry production 
through 1959. 


NATIONAL GLIDING WEEK.—Mrs. 
A. Ince informs us that inquiries about 
the gliding events to take place from 
July 27 to August 9 should be addressed 
to the British Gliding Association, 19 Park 
Lane, London, W.1, and not to her private 
address. Entries close on June 19. 


for the same weeks of 1957. Despite a 
doubling of the capacity offered on this 
route with the 60-seater Viscount, the 
load factor has been maintained at 75% 
and averaged more than 99% on five 
return flights made during the two days 
before Easter. 


EXTENDING KLOTEN.—New plans 
have been prepared for the extension of 
Kloten Airport at Ziirich, at a cost of 53 
million Swiss francs; an earlier scheme, 
to cost 72 million francs, was rejected 
last year by the local councils. Under 
the new plan, the costs would be borne 
by the city of Ziirich (5 million francs), 


the city of Winterthur (5 million francs) 
and the Canton of Ziirich (43 million 
francs). 


RECORDERS REQUIRED.—From 
July 15 the C.A.B. will require flight 
recorders to be carried on all large trans- 
port aircraft which are certificated for 
normal operation above an altitude of 
25,000 ft. 


M.E.A. OCCASION.—On May 2, 
H.E. Ibrahim Ahdab, the Lebanese 
Ambassador, officially opened the new 
London office of Middle East Airlines at 
69 Piccadilly, W.1. 
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VISCOUNT DISPOSAL. — T.W.A. 
having decided not to purchase the 15 
Viscounts 745s which Capital Airlines 
originally planned to buy, Vickers have 
been disposing of these aircraft in various 
ways. Two have, in fact, now gone to 
Capital in exchange for the two 744s 
returned to Vickers, and a third has gone 
to the Canadian Department of Transport 
after use by Vickers as a demonstrator 
for T.W.A. Two are in use by Aer 
Lingus on time charter and another has 
gone to T.A.A. on a _ similar basis. 
Another has become G-APLX as a 
Vickers demonstrator. 


LAST WORD DEPARTMENT. — 
S.A.S. has declared that it will continue 
to serve open-faced sandwiches on its 
Atlantic economy-class flights. They are, 
it is claimed, produced quite inexpensively 
—for less than a shilling each. Refresh- 
ment kits, containing wine or beer and 
liqueurs in a variety of selections, will 
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continue to be sold to economy-class and 
other passengers on the ground at Copen- 
hagen and Prestwick. Meanwhile, it has 
been reported unofficially that S.A.S. has 
been heavily fined by IATA for infringing 
economy-class regulations. 


ELSTREE OWNERS.—We have been 
asked to point out that Elstree Aero- 
drome is owned by Montclare Shipping 
Co., Ltd. Derby Aviation, Ltd., are 
operators of the flying club and school 
at Elstree. (See THE AEROPLANE, April 18, 
p. 541.) 


TEST CASE? — At Bournemouth 
recently, flight-time limitations were for 
the first time the subject of a prosecu- 
tion. Independent Air Travel and seven 
of this company’s captains were fined for 
infringement of the May, 1957, amend- 
ment to the Air Navigation Act which 
dealt with hours of rest and duty. The 
fines totalled £450. 


THE AEROPLANE 


THE MUNICH INQUIRY.—The 
official inquiry into the reasons for the 
take-off accident to the Elizabethan at 
Munich has been adjourned pending the 
production of further scientific evidence 
about the likelihood of wing icing. The 
inquiry has so far ruled out engine 
failure, other technical defects, fuel 
condition, trim and loading, and the air- 
port and its equipment. 


VISCOUNT DESTROYED. — The 
B.E.A. Viscount 806 G-AORC crashed 
and burnt out at Hill of Barnweil, 
Craigie, about 44 miles from Prestwick 
on the night of April 28. Three of the 
crew of five were injured (none 
seriously); there were no passengers. The 
Viscount was flying to Prestwick on 
charter to B.O.A.C. and appears to have 
crashed in conditions of very poor 
visibility; preliminary investigations 
indicate no malfunctioning of airframe 
or engines. 


CONSULTANT TEAM.—Capt. P. V. 
Hoare, F.R.Ae.S., M.Inst.C.E., A.C.G.L., 
D.L.C., has joined the aeronautical con- 
sultant company of Tiltman Langley, 
Ltd., of Redhill. Other members of the 
team which the company has been build- 
ing up include Mr. Henry Knowler, 
A.M.LC.E., M.I.Mech.E., F.R.Ae.S., 
Hon. M.I.E.D.; Maj. J. Stewart, O.B.E.; 
Mr. W..E. P. Johnson, A.F.C., C.P.A., 
A.F.R.Ae.S.; Mr. J. H. Larrard, C.B.E., 
F.R.Ae.S., M.In.Prod.E., and Mr. R. P. 
Fraser, O.B.E., A.R.C.S., D.LC., F.1.B.P. 


ELLIOTT PUBLICITY.—Mr. Bruce 
M. Adkins, publicity manager of Elliott 
Brothers (London), Ltd., has relinquished 
his office at Borehamwood, and is now 
at the company’s head office at Century 
Works, Lewisham, London, S.E.13. (Tele- 
phone, Tideway 1271.) Miss J. Moss is 
remaining at the Borehamwood office 
(Telephone Elstree 2040, extn. 205) for a 
short time to deal with publicity inquiries. 


PROJECT ENGINEER.—Mr. L. W. 
Anderson, until recently chief project 
engineer with Miles Structural Plastics, 
Ltd., has been appointed chief project 
engineer of Wemyss Woodhouse, Ltd., at 
Tolpits Lane, Watford. 


GOODYEAR CHANGE.—Mr. H. L. 
Ginaven, director of production at the 
Goodyear Tyre and Rubber Co. (Great 
Britain), Ltd., and responsible for the 
Overall operation of the company’s 
Wolverhampton, Glasgow and Wallasey 
factories, is soon to return to the U.S.A. 
He is being succeeded by Mr. John Q. 
Shaul, whose appointment as superintend- 
ent, Plant 2, of the American Goodyear 


Military Aviation Affairs 


NUCLEAR TEST.—The fifth British 
hydrogen bomb test took place over the 
central Pacific on April 28. Exploded 
at a high altitude, the device was dropped 
from a No. 49 Sqn. Valiant piloted by 
Sqn. Ldr. R. N. Bates. Commander of 
the Task Force at Christmas Island is 
Air Vice-Marshal J. Grandy. 


R.N. MISSION.—Headed by Cdr. 
E. M. Brown, a Royal Navy team of four 
officers and five ratings is to advise the 
German Federal Navy on the establish- 
ment of the German Naval Air Arm. At 


Co. in Akron, is to be taken by Mr. 
Ginaven. 


BRITISH OXYGEN.— Mr. P. A. 
Hearne has been appointed sales manager 
of British Oxygen Aro Equipment Ltd. 
Formerly a member of the project branch 
of B.O.A.C. and more recently a heli- 
copter project engineer with B.E.A., he 
succeeds Mr. David Ince who is taking 
up an appointment as divisional manager 
of the Guided Weapons Division of 
Elliott Brothers (London), Ltd. 


ZWICKY, LTD.—Wg. Cdr. H. P. 
Matthews, O.B.E., B.E.M., has _ been 
appointed managing director of Zwicky, 
Ltd., of Slough. 


BRISTOL ABROAD.—In our issue 
of March 21 it was incorrectly stated that 
the Mexico Airport plant of Bristol de 
Mexico, S.A., was under the general 
management of Mr. William Sampson. 
The general manager is in fact Mr. J. A. 
Anderson. President of the company is 
Mr. J. R. Reynolds, C.A., who is also 
president of the Bristol Aeroplane Co. of 
Canada, Ltd. 


BALPA BALL.—On Friday, May 16, 
the British Air Line Pilots Association 
is holding an all-night ball at the Royal 
Festival Hall by way of a celebration of 
the Association’s 21st anniversary. 


AUSTRALIAN PIONEER.—Mr. L. 
McK. Johnson, president of the Aero 
Club Federation of Australia for eight 
years and his country’s delegate to the 
F.A.L, died on April 24, aged 54. He 
was one of the first A.N.A. pilots, and 
following the airline’s recent amalgama- 


tion with Ansett Airways, resigned his 
position as Melbourne manager. 


R.Ae.S. HONOURS 

IR ARNOLD HALL, M.A., 
F.R.S., F.R.Ae.S., took office 
as President of the Royal Aero- 
nautical Society yesterday, May 8, 
at the Society’s A.G.M. On this 
occasion, too, medals and awards 
were presented to Mr. L. F. 
Nicholson (Simms Gold Medal); 
Mr. R. L. Lickley and Mr. L, P. 
Twiss (George Taylor (of 
Australia) Gold Medal); Dr. D. 
Kuchemann (Edward Busk Mem- 
orial Prize); Prof. A. R. Collar 
(Orville Wright Prize); Dr. R. R. 
Jamison (Herbert Ackroyd Stuart 
Memorial Prize); Prof. H. J. van 
der Maas (J. E. Hodgson Prize); 
Mr. M. B. Morgan (Branch Prize); 
Mr. W. Makinson and Mr. G. M. 
Hellings (Navigation Prize); Mr. 

D. G. Drake (Usborne Prize). 

New Fellows of the Society are: 
Dr. E. G. Bowen; Mr. S. E. Clot- 
worthy; Air Chief Marshal Sir 
Ralph Cochrane; Mr. F. G. R. 
Cook; Mr. G. F. H. Hemsley; Mr. 
R. Hills; Mons. M. L. Hurel; y 
a: = Jamison; Mr. J. rom 
Lawrence; Mr. G. R. RH R.. 
Dr. K. W. Mangler; Mr. R. J. 
Monaghan; Mr. S. M. Parker; Mr. 
G. B. G. Potter; Prof. E. G. Reid; 
Dr. J. Seddon; Mr. R. A. Shaw; 
Mr. F. N. Slingsby; Mr. F. Tyson; 
Mr. R. H. Whitby; Prof. G. A. 
Whitfield. 


present two German squadrons are work- 
ing-up in the U.K.—one equipped with 
Gannets at Eglinton and the other with 
Sea Hawks at Lossiemouth. 


FIRST ICBM BASE.—In the U.S. the 
Secretary of the Army has said that work 
on the first U.S. ICBM launching base 
for Atlas missiles at Cheyenne, Wyoming, 
is to start in the summer. The base will 
cost $65 million (about £23 million). 


GERMAN INSTRUCTORS.— Reports 
from Bonn have stated that the 


R.A.F. is to provide up to 100 flying 
instructors to train West German aircrew 
following the breakdown in German 
recruitment. An agreement is due to be 
signed this week and detachments are 
expected to last three to five years. 


NATO AIR DEPUTY.—Air Vice- 
Marshal C. R. Dunlap, R.C.A.F., has 
been appointed Chief of Staff (Operations) 
at NATO Headquarters. The post has 
been vacant since August of last year 
when Air Vice-Marshal H. Campbell, 
R.C.A.F., returned to Canada. 


eS rg “ee Sa caer 
— a 
‘ : s ad 4 
‘ 
| = P| ; i 
4 
a 
! 
| ‘ 
_ ze. 
: ae 
‘ 
_ 
a 
; 
, 
; 
_ 
| a 4 : 
cl ee _— 
| J = 
| Ye 
: ee 


ee ae ee ee 


ae ae 


i 


THE AEROPLANE 


644 MAY 9, 1958 


AIR TRANSPORT 


A Russian View of the Viscount 


N a recent issue of Sovietskaya Aviatsiya, Hero of the Soviet 

Union P. Mikhailov gives some impressions of a flight he 
made in the B.E.A. Viscount 802 which took a British technical 
mission to Moscow in February (see THE AEROPLANE for 
April 4). 

Mikhailov is a senior Soviet airline captain and flew the 
Tu-104 on its first visit to the U.S.A. last year. His article 
is especially interesting, not so much for his views of the 
Viscount, but for the way in which it reflects something which 
seems to be a fundamental difference in outlook on the part 
of the Russian. Coupled perhaps with a not altogether 
unnatural desire to play the Viscount down, there is an apparent 
lack of sympathy rooted, one supposes, in a deep mistrust of 
anything Western. 

This kind of attitude is likely to prove a major stumbling 
block in Russia’s attempt to establish herself as a major inter- 
national operator and, perhaps, as an exporter of transport 
aircraft. While it may well prove possible for Russia to 
achieve the required standards technically, and to adopt ICAO, 
or any other regulations, to do so without establishing a 
community of interest with other operators will, in the end, 
lead only to difficulties. 

Mikhailov flew in the Viscount on a local flight from 
Vnukovo to acquaint the B.E.A. crew, which included Capt. 
McLannahan as first pilot, with flight rules at Vnukovo and 
the secondary Moscow aerodrome. After describing the take- 
off, he refers to the “ rather cramped pilot’s cabin” and then 
goes on to describe, quite erroneously, what could only have 
been the engine synchronization indicator. He saw, he says, 
“three little wings disposed in a triangle on one instrument. 
I followed their work closely. I saw that the two outer ones 
were still, but the third, placed between and above them, was 
revolving at lightning speed. ‘ What instrument is that? What 
does it show?’ I asked the pilots through an interpreter. ‘ That 
is the altitude synchronizer. The upper wing is revolving—that 
means that we are maintaining the required altitude. As soon 
as we begin to come down, the left wing will begin to revolve 
and the upper one will stop. If we gain height, the right-hand 
wing will begin to revolve and the two others will remain still.’ 

“The pilot, however occupied and tense he may be during 
flights in difficult weather conditions, cannot let his eyes wander 
from that instrument: the little wings are the first instrument 
he sees. This makes it easier to control height.” 

This misunderstanding arose, presumably, through difficulties 
of translation. Of the practice approach to the secondary 
airport, Mikhailov writes: * Without, as is usual, circling above 
the aerodrome before landing, the aircraft headed for the homer 
and then, after carrying out the proper manceuvre, set its land- 
ing course. The aircraft came down, swinging to port. The 
aircraft’s course resembled a snake. On the third correction of 


course, I noticed that the aircraft’s nose was aligned with the 
homer.” 

On a second approach which followed “ The same evolution 
was repeated—a similar snake-like approach to the homer. 
What was happening? Surely the pilots had taken note of their 
mistakes during the first flight? ” 

At Vnukovo, the “ approach to the runway was too fast. We 
had already come down to 10 metres; we had to level off... . 

“Immediately after landing, not waiting until speed was 
reduced, the pilot sharply pushed the control column away from 
himself. The aircraft dug its nose in and seemed to press its 
entire weight on the front wheel. Simultaneously, the two 
outer engines were switched off and the propellers of the work- 
ing engines were changed over to low speed. The brake worked 
efficiently. However, this did not save the Viscount a long run 
—of 2,000 metres on a clear concrete runway. 

“ Although I did not occupy the pilot’s seat, I imagined 
myself testing professionally; I followed McLannahan’s landing 
technique specially attentively. All his movements were accu- 
rate, proportionate, and were marked by an Olympic calm. 
However, from the point of view of an examiner, the pilot's 
take-off and landing technique was simplified. Although I was 
in the cockpit, 1 could not catch the kind of mastery which 
should have been brilliantly evident in the piloting of a modern 
turbo-prop aircraft. Perhaps their task did not include a 
demonstration of their flight methods. .. .” 

In the passenger cabin, Mikhailov reported, the unusually 
large oval windows claimed his attention. “ Having read in our 
newspapers of how, while the Viscount was in flight, the sealing 
of the windows gave way and a certain diplomatic courier was 
hurled out of the opening, I at first doubted the truth of the 
incident. Now, however, having seen the cabin windows, I 
decided that it was quite possible.” (But, in fact, has never 
happened; Mikhailov was thinking of another type of aircraft.) 


The Comet in the News 


Government of Argentina has now ratified the contract, 

signed on March 19, for the supply of six Comet 4s to 

Aerolineas Argentinas (see THE AEROPLANE of April 18, p. 526). 

These Comets will be laid out as 60-seaters (first class) or 

76-seaters (tourist class) and the first of the series will enter 

service early in 1959 with the deliveries to be completed in 
1960. 

Last Monday B.O.A.C. started a series of proving and 
training flights across the North Atlantic with the Comet 2E, 
which is used for engine development and other flying in 
preparation for the introduction of the Mark 4s. The flights, 
of which 11 are being made before May 16, are from L.A.P. to 
Gander, Newfoundland, with a refuelling stop at Keflavik, 
Iceland, on the westward journey. 


Ce Re i Se ee 


or 


ALASKAN DAWN FARE- 
WELL.—Against a back- 
ground of the Chugach 
Mountains, a few well- 
wishers bid farewell to the 
first Air France a 
service at Anchorage. The 
loca! time was 4.30 a.m. on 
April 11, 1958. 
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F-27 ON FLIGHT TEST.—The 
Fairchild F-27, which began its 
flight tests last month, differs 
from the Fokker production 
version in having a lengthened 
nose carrying weather radar, and 
many items of U.S. equipment. 
Deliveries of the F-27 to West 
Coast Airlines are expected to 
begin in June. 


First-class to Switzerland 


E.A. introduced their new mixed-class Viscount 806s on the 

* services to Ziirich and Geneva on May 1, this being the 
first time they have provided first- and tourist-class services in 
a single aircraft. The first-class compartment seats 12 and is in 
the rear of the Viscount, curtained off from the 47-seat tourist 
cabin forward. Four-abreast seating is used, with additional 
leg room and the rear passenger door will be reserved for first- 
class passengers. 

Catering will be of the usual first-class standard with a five- 
course hot lunch, aperitifs, cigarettes and “ unlimited” free 
wines. The first-class return fare, London-Ziirich, is £40 1s., 
compared with £31 19s. for the standard tourist fare and a 
minimum night tourist fare of £22 4s. On the London-Geneva 
route, first-class fare is £37 16s., standard tourist fare is £30 Ss. 
and minimum of £20 10s. 

As we noted in THE AEROPLANE for April 4, B.E.A. will be 
introducing mixed-class service in Viscount 806s on their routes 
to Copenhagen, Oslo and Stockholm on July 1 and to Paris and 
Nice on August 1. The existing all first-class ** Silver Wing ” 
service between London and Paris will then be withdrawn. 


A Good Year for B.E.A. 


N the last financial year, according to preliminary estimates, 

B.E.A. made more than £1,000,000 profit—the best figure 
ever achieved by the airline and the fourth successive profit 
recorded. It compares with a net profit of £600,000 in 1955-56 
and represents a gross profit before meeting interest charges 
on capital, of about £1,750,000. 

Regarding traffic growth during the year, Lord Douglas 
writes: “ The number of passengers who travelled by B.E.A. 
during the year was 2,766,000, which was an increase of more 
than 300,000 over the previous 12 months. The increase in 
total traffic during 1957-58 was roughly the same as in the 
previous year. However, within this total, passenger traffic 
increased at a higher rate than in 1956-57 while freight traffic 
grew at a much reduced rate—the reduction being from an 


B.E.A. TRAFFIC RESULTS—1957/58 


Financial Financial 
Year ended Year ended Variation 
March 31, 1958 March 31, 1957 
Capacity ton-miles 
offered 160,282,000 139,079,000 +15.2%, 
Load ton-miles sold 102,062,000 89,685,000 + 13.8%, 
Revenue load factor 63.7% 5% — 1.2%, 
Passenger load factor 68.5%, 70.3%, — 2.6% 
Passengers carried 2,765,621 2,461 ,065 12.4°, 
-assenger miles 
flown 935,756,000 808,872,000 + 15.7% 
Freight ton-miles 9,925,800 9,227,800 7.6% 
Mail ton-miles 3,599,500 3,622,600 — 0.6% 
Aircraft miles flown 33,205,000 30,155,000 10.1%, 
Revenue hours flown 190,500 181,700 + 4.8%, 
staff productivity— 
.T.M. per 
employee 14,560 13,240 70. 0°, 


increase of 22.3 per cent. in 1956-57 to one of only 7.6 per cent. 
last year. Mail carried in 1957-58 showed a slight decrease 
over the previous year. 

“ We expect to carry over three million passengers during the 
financial year 1958-59, and to operate over 1,000 million pas- 
senger-miles in a single year for the first time. 

“This most satisfactory result has been achieved in spite of 
the disappointing traffic trends in recent months and has largely 
been made possible by important savings in expenditure. A 
major contribution to these has been made by a strict control 
of staff numbers. 

* A feature of the year was the intensification of our seasonal 
traffic problem. The measure of this is shown by the fact that 
in the peak summer month of August we made a profit of over 
£1,000,000 in the one month, yet in each of the two tough winter 
months of January and February we lost over £600,000.” 


Airways Revision 
YEAR ago the first phase in the revision of the airways 
system in the United Kingdom became effective. The 
changes involved the realignment of Red One to the east of 
London and the appearance of a new airway, Blue 29. 

With the imminent operational opening of Gatwick Airport, 
the revision is being completed during this month. The changes 
involve new boundaries for the London Control Zone and the 
London Terminal Contro] Area and the introduction of a 
Control Zone for Gatwick. In addition, airways are being 
realigned as follows: Amber Two, Daventry-Cranbrook-Abbe- 
ville; Blue One, Crowborough-Seaford; Green One, Limerick- 
Strumble-Bristol-Cranbrook-Dover-Wulpen; and Red Two, 
Woodley-Hornchurch. Two new airways are also being intro- 
duced: Blue Three, Epsom-Crowborough-Rye-Cap Griz Nez; 
and Blue Three North, Dover-Cap Griz Nez. 

The revision of the zone and area boundaries and the airway 
realignments become effective next Monday, May 12, and the 
two new airways come into use on May 15. 


More Jet-age Needs 


TEMMING from the discussions at last November’s Tenth 

Technical Conference, IATA has stated its requirements for 
a number of new instruments and devices which will be required, 
in particular, for future turbojet operations. In addition the 
Association is asking airlines and manufacturers for the results 
of their operational evaluation of Doppler radar navigation 
systems so that a study can be made of the value of this 
equipment, in its initially developed form, for commercial 
transport use. 

Among the detail requirements listed by IATA are:— 

A “ go/no go” indicator to give positive evidence to the pilot 
of the progress of the take-off and, in particular, to show 
whether the aircraft is accelerating according to the performance 
calculated for the take-off conditions (see THe AEROPLANE of 
February 14,.p. 199). 

An improved artificial horizon which is not subject to 
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acceleration errors causing false attitude indications during and 
immediately after take-off. 

A second and more economical idling setting for turbines 
to be used when an aircraft is held on the ground by A.T.C. 
between engine-starting and take-off. 

Other requirements are for an ambient air temperature gauge 
accurate to within 1° C. and a highly accurate fuel-flow meter 
registering the weight rather than the volume of fuel. 


Jet Glacé 


HE following paragraphs—quoted from the Flight Safety 

Foundation’s Accident Prevention Bulletin No. 58-3—are 

a reminder of just one more problem to be faced and solved 
in the turbojet era. 

“ Melting of snow by jet exhaust, followed by freezing of 
the surface, in some cases would provide zero braking friction 
for other landing aircraft. 

“ As an article in a recent issue of Flying Safety put it, ‘ The 
B-47’s exhaust gas strikes the ground about 15 to 25 ft. behind 
the tailplane. This melts the top of the snow or ice behind 
the airplane. While taxi-ing down the runway with the tail 
into the wind, water vapor, caused by the jet blast melting 
the snow and ice, blew over the cold wing and immediately 
condensed and froze in the form of frost or rime ice. It looked 
like regular frost.” 

“In another case cited, ‘A jet taxied up and down the run- 
way just prior to another aircraft’s landing. The jet blast, 
directed toward the runway, had caused the top of the com- 
pacted layer of snow to melt and then freeze again in the form 
of clear, slick ice. Naturally, this makes good sliding! The 
landing aircraft rolled and slid 8,450 ft. before coming to a 
stop.” 


“Jo” Waters Retires 


N Wednesday, April 30, Mr. G. O. Waters, O.B.E., retired 

on medical grounds from his post as chairman and 
managing director of Air Terminals, Ltd. His duties as 
chairman wil! be taken over by Mr. A. C. Ping, a member 
of the B.E.A. board. 

“Jo” Waters, after extensive experience in shipping, started 
his career in civil aviation when he joined Imperial Airways 
in 1929. In 1934 he joined Railway Air Services and was 
appointed general manager of Jersey Airways and associated 
companies in 1939. During the war he served with the Fleet 
Air Arm, leaving the Service with the rank of Commander. He 
was traffic director with B.E.A. until August, 1955, when he was 
appointed to his post with Air Terminals, the company formed 
to build and to operate the new West London Air Terminal in 
Cromwell Road. 


North Atlantic Trafic Trends 


ELECTED statistics to show the results of certain airlines 
operating over the North Atlantic are tabulated below. 
They are a continuation of the figures published in our issue for 
February 7, 1958, which dealt with the operations of these 
airlines in the five preceding quarters. Results for Air France 
are included in this issue for the first time. 
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These statistics need little explanation and show that most 
airlines continued to make steady progress, when compared 
with the same quarter of the previous year. The exception was 
El Al, whose results showed a small decline in all respects in 
this quarter. The introduction of Britannias can be expected to 
reverse this trend in the first quarter of 1958. B.O.A.C. con- 
tinued to show a steady expansion. 

The curves serve to show the overall trends on the basis of 
the results of 10 carriers (including estimates for Alitalia-L.A.L., 
Iberia and C.P.A., but excluding Air France). The totals are in 
themselves not significant but serve to indicate progress in 
general. Mail, freight and revenue-tonne kms. performed show 
the expected increase, and the average load factors for passen- 
gers and total revenue-weight have shown a small increase 
compared with the last quarter of 1956. 
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The trend of North Atlantic air traffic over the past 18 months 

is shown in these curves, based on the quarterly results for 

Alitalia-L.A.I., B.O.A.C., C.P.A., El Al, Iberia, Icelandic Airlines, 
Lufthansa, Sabena, Swissair and T.C.A. 


4th qtr. 4th qtrs. 4th qtr. 4th qtrs. 4th qtr. 4ch qtrs. 4th qtr. 4th atrs. 
1957 % change 1957 % change 1957 % change 1957 % change 
AIR FRANCE B.O.A.C. EL AL ICELANDIC AIRLINES* 
Passengers carried .. = “4 16,959 _ 26,610 +22 1,462 — 41 5,330 +22.9 
Passenger L.F.% .. 7 a 64.0 a 58.8 _ 44.4 56.0 oe 
Passenger km. (000) a oa 107,806 — 147,336 +35.6 8,095 — 63 26,300 +37.2 
Freight tonne-km. .. es es 2,873,954 = 2,167,436 +20.2 270,000 — 07 190,000 — 26 
Mail tonne-km. aa os 765,929 — 1,508,432 + 58 31,000 —24.4 23,000 —33.0 
Total tonne-km. (000) aa ee 13,797 — 17,223 +29.0 1,046 — 67 2,650 +30.6 
Revenue L.F. % a we = 66.0 = 58.8 — 56.5 53.0 = 
LUFTHANSA SABENA SWISSAIR T.C.A. 
Passengers carried .. — és 11,000 +17.2 9,908 +49 — — 10,750 +11.3 
Passenger L.F.% .. wi a $5.2 _ 3.7 _ 62.6 — 60.0 = 
Passenger km. (000) aa sie 52,550 +18.4 50,735 +48.0 54,150 +49.8 55,000 + 5.4 
Freight tonne-km. .. ms a 995,723 +10.9 1,668,156 +20.5 2,592,189 +28.7 1,270,000 + 62 
Mail tonne-km. re ae 895,935 +258 338,241 — 9.3 91 320 +231 823,000 +21.3 
Total conne-km. (000) i Sa 6,800 +222 6,856 +344 8,387 +#.6 7,700 + 1.0 
Revenue L.F.% ° ea es 59.0 — 68.7 — 70.6 — 60.0 — 
— 
* Approximate figures. 
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Along 


Route 


Some photographs, by Davip Scott, 
taken in the course of a T.C.A. 
Viscount delivery flight by way of 


Iceland and Greenland. 


the Arctic 


Above, the low Arctic sun casts long shadows 
on the rugged mountains and frozen fjords as 
the Viscount flies southwards down the west 
coast of Greenland to Goose Bay. Below, the 
international signpost at Sondre Stromfjord. 


Above, the contro! tower at 

Sondre Stromfjord, seen from 

the Viscount as it taxies out to 

take-off. Right, the Viscount, 

which was the 33rd for T.C.A., 
is refuelled at Keflavik. 
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Supersonic 


Missile-Carrier 


Since the prototype English 
Electric P.1B fighter first flew 
in April last year, more than 
1,000 flights have been made 
by prototype and development 
aircraft. Armament tests have 
included air-firing trials with 
its 30-mm. Aden cannon and 
de Havilland Firestreak air-to- 
air missiles. The weapon- 
control system includes an 
airborne electronic computer. 
These are the first air-to-air 
photographs which show the 
P.1B carrying Firestreaks ; the 
dark hatch on the aircraft’s 
underside between the missiles 
would appear to be a radome. 
The ground view of P.1B 
XG307 shows the airbrakes 
extended. An article on the 
development testing of the P.1 
appeared in THE AEROPLANE 
for May 2. 


at ree. © -) iy Tee ai is ho 
ee a Ste see 
2a eo G Bg eq Gow Tr ES ah | aa a © 
* . re eee ea fae a al Be Bs F Ss a _ a 
ia . og 0 Bapees Aieats eT 7 _. ae is aes a | 
Pg Ugh ae pe pea oF | i aa ale ‘wae ne +a 
— m a 7 ee - i oo oe. ae — ty e - = 
é En Pe he oie ela s rs esi ———— se 4 So ll See os 
P ss 2 ; ( ae FhPtg.” ts ; Ves peat mee ee 
* pate ; eee Pama” : ; =a i ek : 
ie THE AERC ce a ae aoe, 
ee a eee 1 NGS ole aaah Pee eee a 
a aan , (po a ; Te. pee ee tee ei ae ‘s 
jae : i ig re a eae 3 ae Be os a Bey ; 
+ we £ A eage Ve Oe pore en? ep 5 Wee or. 
iy ale ee eo f % ae me 
Sone i Bis we eo é ae cial q 
— es oe ey ea 
ee 4 p oe ll la taee ; Sess pos So ae 
i : ip ee is , Gane FP iy So © Uk Me se ae, 
: 7 ge a ae te y Eee 3 : haere. aN i: . 
Bess th Fi gn Zs - fe ‘ ee. A ae By — 
Tail eR ee. ae > ee oes st 
Pan al ¥ Z fines * i i nd ane <a lee Be eros oe ; a 5 
ee ra 5 ee, “Serge S's og Ree Ok 
ae ary HG, ee an Se =i te Se ee 
is sa hon i af ae S aa tee ae: er i 
—_ «¢ ‘ ee Do Oe GN a eS 
"3 7 ee : oo = ™ i Se 
ae hy , se Bee gees " — 2 ; : ——— 
Sy awe bang Laie 5 ae ee : we RE ee ae E i. 
mea : “a : ‘ ; . er — ey a 
eye > ch s i ih lp Se : a Oe ae a 7 a: “ee . 
¥ ee ae ll ene Brine el . — “i ote st F 
ae RES Heke’ | ae pan al > ae 7 BS ke ob se n 
dy Vn .. . . ‘ Sa a 4 
ae < Yes Bs ae ee aia ‘ , : ae 1 3 r 
ay, ie oo “ , a. 
Spas Bee ‘ Ls , ee eee or. ; i 
Tie 3 a F . aly. a = : ata a Bt s 
=i BRE ye Re a ay pees ee ee 
rats wn ‘ f ie an oe : : ae 2 ae "e 
: a - Rey erty >, : vs amememee CR 
hae Sie a ee hs ree, ee re 
we i —_ - — | : 
he oe, Sa Be ee 5 a ad ‘ f : alae : t 
gs iis he a oer 7h as ¢ :y ee hi 
en ¥. ee See Al 4 een” ee “aa oe z — ra? 
ie Me i ce no * eee Pt «a Fe 
ig pie i tas he pers ¥ , i Sas ie ; st 
a aes fe ine ; ca eg ede. s 
ee ake: Sie a - et - : . n 
ey 2 4 a a “~ : pa eae I 
a > ee, SPF: A ge OOS ES i eat : % D 
ie. ;: oe i ig s 
i oe” iy moa eee oe 2 ss Ba ae ol 
oa: : ~ Sl: > S's ee 
ts 9 Tea a, & a, he Se yeaa se “ 
eae eae res, e, ; 
ae a (@) . : L 
2 ee - > - a r 
Fr ae : t ice En ; 
' hee S 4 ‘ So Pies re 
ay? - ga Si :, al ae 
aa aa x 
Jaa fe é oe 
am om re . fee EY as - 
J je — ‘ : / 
—- a, : 3 
ie all sg} ¢ 
Pt eae ca d 
aah eee sea Re J ™ , ee : — ge ’ 2 h 
“aa ; ie Se Me tote, ie a Ee a Hen ie * i mae eS a 
"eran Bx nig ean ae #& Baas Rs Ps aM mie Ripken PRESET 4 i i Soy — 
S ) val mie a Bi ae. lina ae ood ne : Fae: 6 Ge ag. r 
oa Oe ‘ ee Oo Maga rome tw has ; Pes f 
3m 5 io So or Nee. Ss a te ; ve esse ses bs 
a! ayers ape ae he eee 3 oh : ar i. 4 ats Aeee : t 
ai Ps pi 2) ae oe ioe : oF i ae ie | 
dg he 5 ee ee : a ele . uaa rae wae Ae 3 a 
‘ 7 Bors, et ey Sa ae ae o Bi: | CEO ale Ek PU Teg ines t! 
¢) ie bs ; nese eee ete, oa a ee STE SS, E 
es 5 : eae ba Bre eae es Mee lec a a 
(vee rs ~~ x a : EE ein SOE ae z im ae 
a aie eo —- ae cag TUES, : 2 ie 
2. ea = o — ae ‘ Z eens ‘ 
a at abe % Fas es % Ri ee : & 4 + ; I 
aE ox € i a eat ae ; Ghee’ = “ e ee C 
a 4 + eee ey po nai = 3 eos ls peer co 
‘Samia ee ee “ard itm i ae $a 
e ae £ aiiet aa MN | Re I 
ae Bayer ye ae ‘ ee, 2 eel = é Seok on iS s 
i cane 7 owe a —  — ‘ a me: co 
td nae at ie a a Bs - + 
Se: SSS nme ge ies ~ ——————— ae I 
tee ae . Le jer . “t oe 
Bh ee : re = ese = hs te ‘ 
a ae - — ———_- e . ——- , page ‘ 
ee : Be = . Pr pt Ae 
af Esra id se . M Y sat ! ,, 2 ig v é 
pes : . = 5 Sai Pare : a : 
o ar - ‘ - Ee idyll r 
eae, Te — J <o ae a 
: er ‘ : é oar 3 Jae eine Sa) ee 
be Lie. i Es ae fas 2 ee s aL a toe ’ be: ee ee 
war. 7 he a oi (Rae =, Fr “—e oa 6 a Pause ond 
Pig a ae ete, em Ps eo se A . Sp lis om Ee ' 
ee Es i f J Kn “-" Shoe tre Be ‘ ea Sd nag. Be ce 
72 earns, a al ie mo Se Sion aes wea se BS ig ut if 
:. ern a. ope gs a Se ae <<, ills I a! a eR 
Boeri 24 7 oe, a ey eee = 3, meee se 
ie or one Bo eee 9 ae : ; Moe 6 > sR, Serie *) —_— gS ee a 
Lee es 3 9 0S oe ad : rp *- - Co pe ee “ ees 
eee Cae ee r ema % : ‘ Sr Min A a a sat ee 
Vie tes _, ee LR Y ; a he a rr Ae, 
eee sr ’ > i Ree = it ef ee vig a Se 4 7a = . ees 
a a, its ona ‘ a oS em Act ae ss q A ay, Or, Pets 
ee Sa ; i Pie a aes as oo, — 5 tt Ba US BO 
ee tT oat oe ~- : ee oh ae y ee eae ge ia, rs 
Me ae “ Ta * : et ee . a a i ce Md ERI ie 
ye ae poe” mre ay oa Se A Ry PR P oe Pe ee eae e aes ae 
yg, alee es. “a ; er eee ; os % : ae LS. ie 
CO ie ee et cer , oe eee ; pera ‘ Bt ey 
et 2p v * a oe. : . Oo herbi Mac its a 
a " Sit Bey oad Ce Se i Were tens ee “i 
es al a as : ee ge al Pi Ye «es, = "i pe GE ec ees Me 
7 Bk lg be " ass oy me & eos ee . a Pe : nag ge ie _ a be ae 
; oe 4 a we a ie te » Tce —_-_ Y eg ok zy ay a “a 
peste’ Di o* “ithe Ss ie “ Bei S eT Fas ——_ - = ‘ : 
: cet: ct a ‘“ ig Pg een Pi, E z are 2 Ps ee: : ree Se ice 
fr ¥ Re te > Ce ba ie . AS ¥ ‘ a Pi, ing Sienna d é oS 
ae 1 hea RS . aie: se a oe 3 ; ioe: Voy 
ib ; = ee a Ei Ie a, 3 Bo = ee 
rae uh Pi 
“3 Penk, ; eae ihe Ee 
Pee Nts: E ase 4 3 . 
‘om : ‘ ; SS Se ee < ” 
ee +e 5 : 224 | Ge aeee 5 aa teehee : : 4 
eet e =: . ag ‘iy Cele Te gee rere. a | eee eo 
ee ‘ite - ae ee ee - us ¢ a Get Ce, fe ge : ol 3 
* 5 bet Saal REx Bey 7 oe.” +a sr : oe 24 ccmummmmmmmaacie > j 
= ae Soy: ae ee oe az Darece ss oa. . 3 
i aa Bees TE as i ot 2a ii \ ) 
et” ie ve. a ee mony hee ~ P ae bd gh Msi de cae ey ae. ; 
a — ieee oo & ee = Be hiss a 
i a a. ne . wae S: ——— tt” : a ™ 
ay ,? (2) oe i Sie: WE “oe oe 
he = See ee i - « » be 33 
an ae co. “ ae seca hall ee ee pea 
eee oy jaa crs a eles 
5 a _ ¥ j F 
Da =) ae ear a ee 
—_ aa . exo . — : | iss rare Ss 
i g , al Senee ° o rk "cs - _ ’ ME ae J 
: ae ac ae sua i a F = , ies , a: 
ad a wk tay ~ 7 See coal —— ll ~ 
eS ge eo _ * % — ee ie i, es + See we A “E are. 
ce hr —— wap  & ee 2 aan es . ere 2 : 
ees. > , as x . ae. Pee t oa : 
as Ny pe am W ’ ey ; oe <s ft ae 4) cob REE o kee f 2 y a 
Reef a ee . Bet fe : et Rk ae oe ee rae 4 ee eS me 
ere ar eR ireitillies = === SS a ee : oy are ae pes. d : E> 4 ws 
deme ins aire : = Eigse “fgets fe a - : Bes - 
ane. ‘aaa ee ae a. ; ser SS ae ca an 4 
) aes ‘aa:)0lt”t”*é‘“‘ 7 is van ae is a ee ee ey ee . i Se e ert eee 
ae: ee : bigs oN i Bs Ae ee as me = o eee © a se a 
PS. ae 7 = =f eae a on Moet ee a ares scat oe - ae aoe oe a 
eee. 2 ea ea ee | A ee ri a 2 corr o 4 Lay ™ 
Tae Je) a a: Saran a te as i” an : b, = ~ oe 
eo rae o. - ie . ame i as a 
.. a 4 — 3a . ee 
es Biss; = ts ae ee eine a ; an : ee. 
é ee es DoS. wae eee ae i f. a 


MAY 9, 1958 649 


THE AEROPLANE 


THE FIGHTING SERVICES 


Staff Officer Appointments 


A IR VICE-MARSHAL D. W. R. RYLEY, C.B., C.B.E., who 
“kh has been Director of Guided Weapon Engineering at the 
\ir Ministry since September, 1957, is to become Air Officer in 
-harge of Administration, Maintenance Command, on July 1. 
’reviously Director of Armament Engineering, A.V.M. Ryley 
as Senior Technical Staff Officer at Coastal Command between 
‘952-4. 

Air Commodore H. J. Maguire, C.B., D.S.O., O.B.E., has 
een appointed Senior Air Staff Officer, No. 11 Group, Fighter 
Command, with effect from May 12. Successively Director of 
Tactical and Air Transport and of Fighter and Theatre Air 
Forces since December, 1956, Air Cdre. Maguire was Senior Air 
Staff Officer in Malta from 1952 until going to the Air Ministry. 

Gp. Capt. P. J. Sanders, D.F.C., is to become Air Attaché 
n Moscow next month with the acting rank of Air Cdre. Air 
Defence Staff Officer at Headquarters, SHAPE, since the middle 
of 1955, Gp. Capt. Sanders was Air Attaché in Belgrade from 
September, 1948, to March, 1951, and later commanded R.A.F. 
Leeming. 


Birmingham U.A.S. Dinner 


T this year’s University of Birmingham Air Squadron dinner, 

held in the Guild of Undergraduates’ Union on April 28, 
the speeches were of a lighter nature than those of the 1957 
dinner, when the unit was the first University Air Squadron to 
hold its annual function after the Air Estimates announcing the 
reduction in the size of the R.A.F. But Atr VicE-MARSHAL 
H. V. SatTrer.y, C.B., C.B.E., D.F.C., who proposed the toast 
to the University for the second consecutive year, again stressed 
the importance of the technical training at Birmingham to 
British industrial development. 

In proposing the toast to the Squadron, PRoFEssor A. P. 
THOMSON, Vice-Principal of the University, praised the work 
of the University Air Squadrons in general by saying that they 
helped to widen the scope of activities within a university. 

Replying, the Squadron Commander, Son. Lor. B. E. HoGan, 
stated that the main effects of the cuts in the Defence White 
Paper on the Squadron were the reduction in establishment from 
60 to 40 students and the loss of cadets with three years’ service. 
Since the last dinner the Squadron had, with the closing down 
of Castle Bromwich, transferred its flying activities to Shawbury 
and moved to new Headquarters near the University. The 
present flying strength of the Squadron is 34 pilots. For this 
year’s summer camps the pilots were flying to St. Mawgan, and 
the Airfield Construction Flight was going to Wellesbourne 
Mountford and Lyneham. 

Dr. R. S. ArrKEN, M.D., D.Phil., LL.D., 
F.R.C.P., the Vice-Chancellor, replied for the 
University and presented the Priestly Trophy 
to the most outstanding cadet of the year and 
the new Deakin Trophy for aerobatics. PLT. 
Orr. B. G. S. PEACH welcomed the guests with 
an informal speech, to which MR. BERNARD 
DEAKIN replied. 


Above the Average a 

FLD in the Hawthorns Hotel, Bristol, the ia 
annual dinner of the Bristol University Air 8 
Squadron took place on April 25. The “i 
principal guests of the Squadron were Air- ‘ He 


Vice-Marshal E. J. Corbally, C.B.E., A.O.C., re 
REST CENTRE.—Air Vice-Marshal 


4 


P. D. Cracroft, A.O.C., Scotland (centre), at 
Alastrean House, Tarland, which he recently 


? 


re-opened as a rest centre for R.A.F. officers. 
Destroyed by fire five years ago, the mansion 
was presented by the late Lady MacRobert 
in 1943 as a rest home for pilots in memory ¢ 
of her three sons killed flying with the R.A.F. 


e 


No. 61 (South) Group; Professor W. Beare, M.A., Pro-Vice- 
Chancellor of the University, and Mr. C. F. Uwins, C.B.E., 
A.F.C., F.R.Ae.S., deputy chairman of the Bristol Aeroplane 
Co., Ltd. 

In welcoming the guests, to whom he proposed a toast, the 
Commanding Officer, Sqn. Lor. K. N. Rice, made special 
mention of those ex-members of the Squadron who were 
present. He hoped more ex-members would follow their lead 
and make future dinners all the more interesting and enjoy- 
able. Responding to the toast, PROFESSOR BEaRE said he was 
much impressed by the spirit of the Squadron; members were 
giving up a great deal of their spare time to this activity. 

Proposing a toast to the Squadron, A.V.M. CorBALLy said 
that last year he had sounded a note of cautious optimism 
for the future of University Air Squadrons, then under review. 
He was very pleased that this had been justified and that he 
was again able to propose a toast to the Squadron. 

Cor. Pit. G. R. DUNN responded to the toast. Mr. C, F. 
Uwins presented the Uwins Trophy (which is awarded annually 
to the best cadet of the year) to Pit. Off. A. I. Sutherland, 


Reid Trophy 


TUDENTS from the University Air Squadrons of Leeds, 
Durham, Hull and Nottingham are to compete in the annual 
four-side competition for the Reid Trophy at R.A.F. Rufforth 
on May 11. Presented in 1951 by Sqn. Ldr. G. H. Reid for 
competition between R.Aux.A.F. reserve flying schools in 
No. 64 Group, the Trophy was transferred to the University 
Air Squadrons when the Auxiliary units were disbanded. It 
was won by Hull in 1955, Durham in 1956, and Nottingham 
last year. 


R.A.F. Appointments 


HE following are among recent Royal Air Force 
appointments:— 


Group Captains: A. P. Chamberlain to R.A.F. Locking to com- 
mand; A. D, Jackson to H.Q., M.E.A.F., for air staff duties; K. A. 
ey to R.A.F. Weeton to command; D. G. Scott, O.B.E., to the 

.0.S. 

Wing Commanders: A. Cross, O.B.E., to the M.o.S.; W, J. Evans 
to H.Q., Fighter Command, for administrative staff duties; R. V. 
Fiddick to H.Q., Fighter Command, for .technical staff duties; S. 
Robinson to the Air Ministry for duty in the Department of the Air 
Member for Supply and Organization; S. R. Walton, M.B.E., to 
the Air Ministry for duty in the Department of the C.A.S. 

Squadron Leaders: E. A. Challis to R.A.F. Cosford for admini- 
strative duties (with acting rank of Wg. Cdr.); F. S. R. Johnson to 
the R.A.F. Staff College, Andover, for directing staff duties (with 
acting rank of Wg. Cdr.); J. R. Saunders to R.A.F,, Luga, Malta, to 
command No. 38 Sqn. (with acting rank of Wg. Cdr.). 
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THE AEROPLANE 


LOWLY, in Eastern Europe, after winter, the snows melt 

and the fields dry out. And the swelling buds show that 
spring is on the way. Slowly the frozen pattern of Europe is 
unfreezing. This summer B.E.A. will fly into Moscow. There 
are now regular services between London and Warsaw, as we 
reported last week 

For a return fare of some £70 sterling and an outlay of 70s. 
a day, the tourist from London can visit the capital and historic 
cities of the country with perhaps the most involved, and 
certainly among the most dramatic, annals in Europe. And 
such visitors will be welcomed as warmly by the Party as by 
the people. 

For Poland is in need of what has become known in these 
days as “hard” currency. This means that the airlines which 
can provide a regular flow to Poland, cf tourists and visitors 
able to pay for their fares in sterling or dollars, are assured 
of support by the Polish authorities. As we hope our brief 
report made clear last week, comfort in the chief hotels in 
Warsaw and Cracow, the only two cities we visited, is on a 
generous scale. Another big Polish city to which there is a 
big influx of visitors is Posnan, where the annual trade fair 
is held. Here, as always during a trade show, competition 
for accommodation is brisk. 

A map showing the 11 Polish cities connected with each 
other by the Polish airline LOT appeared with our article 
last week. The domestic air routes radiate out from Warsaw 
(or Warszawa) to Rzeszow, Krakow (Cracow), Katowice, 
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Poland’s Place 


in the Air 


Wroclaw, Lodz, Posnan, Bydgoszcz, Szczecin, Koszalin and 
Gdansk (Danzig). These services are run with DC-3 and with 
Il-14 twin-engined aeroplanes. The latter are built in Eastern 
Germany. They are ruggedly comfortable. 

Navigational aids are limited to beacons and markers. 
Corridors are narrow and strictly defined, as are the permissible 
heights of flight. P.P.I. radar is now being installed at 
Warsaw but there is no ILs and consequently the “ minima,” 
laid down by the operators, below which conditions aircraft 
are not permitted to land, are high by European standards. 
Equally, Eastern Europe weather being what it is, services have, 
from time to time, to be cancelled. 

The accompanying map shows the external services operated 
by LOT. These are run with bilateral arrangements with other 
airlines. As we have previously reported, Sabena and K.L.M. 
as well as B.E.A. run into Warsaw. Incidentally, K.L.M. in 
particular has spectacular offices in the magnificent Constitution 
Square in the heart of rebuilt Warsaw. B.E.A. is housed much 
more modestly. 

LOT is operating its service to London with the two Convair 
240s recently acquired from Sabena. It is understood that four 
Convair Metropolitans are also to be acquired. In due course 
we may expect to see LOT operating Tu-104 jets. And there 
is good reason for believing that if the necessary finance 
could be arranged Viscounts might be flying over the routes 
in the blue livery of LOT as well as in the maroon colour 
scheme of B.E.A. 

Part of the plans for expansion now being discussed envisage 
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B.E.A.’s inaugural flight to Warsaw 
on April 20 was under the command 
of Captain C. A. Owens. With 
him was Capt. C. G. Klimche who 
in this photograph, taken by the 
editor, is seen centre on the arrival 
of the B.E.A. service at Warsaw on 
April 22. On left Radio Officer 
M. V. Walden and right Capt. C. S. 
Richards. 
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Three pictures, taken by the editor, showing the British guests 

embarking ona LOT IlI-14 at Cracow (above), the interior of the 

restaurant at Warsaw (below) and (right) the party on their 

return to Warsaw with the new P.P.I. scanner being installed 
on the terminal building. 


" ia: 


links between the present terminus of the LOT service at Athens 
with Tel Aviv and Cairo. No’ doubt, these extensions have 
been considered with a view to the visitors who might wish 
to take advantage of the services to visit their homeland. 

Curiously enough, B.O.A.C. is well placed to take advantage 
of such traffic across the North Atlantic, for it has traffic 
rights at Chicago. That thriving and expanding metropolis 
numbers some 700,000 Poles among its citizens or not far short 
of the number of Warsaw citizens who lost their lives during 
the fighting in Europe. Today there are many thousands of 
Poles in Chicago who have friends and relatives alive and 
well among the million inhabitants of the rebuilt Warsaw and 
among the othe: cities of the country. It seems likely that 
the transatlantic Poles will be glad to take advantage of the 
joint facilities offered by B.O.A.C. and B.E.A. to make the 
journey between Chicago and Warsaw and return. And this 
is only part of the potential on which LOT and B.E.A. hope 
to draw for their traffic. 


Mr. Airey Neave, Parliamentary secretary, 
M.T.C.A., shaking hands with a citizen of 
Plotsk {70 miles W. of Warsaw) where he 
had been imprisoned by the Gestapo 
after escaping from Stalag XXa at Torun 
in April 1941. During his recent trip to 
Poland he visited the Gestapo HQ and the 
prison. As he recounted in one of his 
speeches, it was only through the kindness 
of certain Poles that he escaped with his 
life. He is also to be seen in the II-14 
interior (top left). 
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LOT, as many people will remember, is an air transport 
operator of long-standing. It came into being on January 15, 
1929, under the name of Polish Airlines “ LOT,” Ltd. That 
airline was owned by the Polish State with a minor participation 
of some communities, and was intended to replace previously 
existing private enterprises. During the period of activities of 
the new company the network of Polish air services was con- 
siderably extended. Warsaw was linked with seven other points 
within the country. 

International serv:ces were operated from Warsaw to Helsinki, 
Tallin, Riga, Copenhagen, Berlin, Brno, Prague, Vienna, Buda- 
pest, Beograd, Venice, Rome, Cernauti, Bucharest, Salonika, 
Athens, Rhodes, Lydda and Beirut. LOT was equipped with 
Douglas DC-2, Junkers Ju-52, Fokker FV11l3m, Lockheed 
Electra and Lockheed 14 (Super Electra) aircraft. 

The successful development of the company was 
rupted with the outbreak of the Second World War, 1939. 

The third period began at the last stage of the War. As 
Polish civil aviation had been completely destroyed, the first air 
services were organized within the liberated territories in 
August, 1944, by the Polish Air Forces for both civil and 
military purposes. Hostilit‘es were not over yet when a national 
enterprise, Polish Airlines ““ LOT,” was established by a Govern- 
mental decree of March 6, 1945, to supersede the pre-war 
company. 

The growth of the traffic on Polish air services may be shown 
by the following figures:— 

1956 = 1957 


199.6 224.3 


inter- 


1936 


1946 
55.0 


1926 
Passengers carried 
(in thousands) ae -3 , GT 332 
Baggage, cargo and mail 
carried (in tons) .. 
Ton-kilometres performed 
(in millions) es os 0.8 1.4 8.3 9.7 
Load factor % 52.0 55.1 82.5 78.0 
LOT is a member of IATA and the international regulations, 
including the Warsaw Convention of 1929, are complied with 
on its services. 


58.8 667.0 400.0 3300.0 3799.5 
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New German Designs at Hanover 


HE aeronautical display set up at Hanover Airport is quite 

a minor sideshow not only in comparison with the mighty 
industrial fair but also with other air shows on the Continent. 
A few items of interest nevertheless deserve notice. For the 
aeronautically curious top marks go to the Schwan I ornithopter 
glider, but it has not yet flown. 

The designer, Herr Dipl.-Ing. Walter Filter, prefaces his intro- 
duction with the words of the great Prandtl, “ If any one could 
find a design by which we could imitate the flight by flapping 
motion so beautifully performed by our large birds, a great 
future would lie in store for this design.” Professor Proell, of 
Hanover Technical University, is said to have been a keen 
adviser and sponsor. 

As shown at the exhibition, the Schwan I is a single-seat 
ornithopter glider. The flapping motion is to be performed by 
muscular power. It is claimed that short-duration horizontal 
flight can be maintained without thermals. The glider is to be 
launched in the manner of an ordinary glider, and, once air- 
borne, the flier can actuate the flapping motion by operating 
the reciprocating sliding shoes with his feet. The sliders move 
longitudinally in relation to the fuselage and cause the flapping 
motion of the “ feathers” through the medium of a rod-and- 
lever mechanism. 

The machine is a midwing monoplane of orthodox shape 
with conventional disposition of tailplane and fin. Roughly 
half-way along the span a flapping hinge is arranged, beyond 
which the wing breaks up into six aerofoil-profiled feathers 
of a length diminishing from the leading to the trailing feather, 
roughly approximating an elliptical shape. 

During the flapping motion, each feather changes its incidence. 
cyclically so as to produce lift efficiency. The inventor claims 
that wind-tunnel measurements have proved the feathers to 
have an extremely favourable polar curve with almost vanishing 
induced drag. So small is the induced drag that, according to 
the inventor, powered flight with 4 h.p. in a two-seater is thought 
of as a lavish assumption. 

Mechanically, the two flapping feather systems are connected 
by a rubber spring across the fuselage and the flapping motion 
is performed at the resonant frequency of the complete system. 
This is around 20 cycles/min. It is this operation at resonance 
which has been mechanically tested to the full satisfaction of 
the designer. The small up-and-down motion of the fuselage 
is not disturbing because of the low accelerations involved. The 
controls of the aircraft are conventional. 

The construction of the fixed wing portion is based on an 
aluminium-alloy tubular spar with wooden ribs, reinforced with 
metal fittings in places, and plywood covering. The feathers are 
basically of the same type of construction. The fuselage is con- 
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British interest in the 
Hanover Air Show is 
shown by Napier’s par- 
ticipation (left). Above 
is the Blume BI-502 and 
below, the Schwan 
ornithopter glider. 


structed of wooden formers and it is covered with plywooc. 

The designer was told that the Russian designer of a powered 
ornithopter, which is claimed to have been flown and is 
supposed to be capable of lifting 15 people, was about to visit 
the Hanover display. 

Somewhat more orthodox, yet new enough to attract interest 
among the exhibits, is the Dutch Kolibrie ramjet helicopter, 
which demonstrated its remarkable flying qualities. The two- 
seater embodies the development pursued under the umbrella 
of the Dutch Aeronautical Institute. After 500 hours of 
endurance flying and 150 hours’ engine type-test it received a 
Dutch certificate of airworthiness in 1957, and the first deliveries 
of a batch of 10 started last March. 

Several small aeroplanes were displayed which represent the 
very young German post-War development. Perhaps the most 
modern in structural detail is the Blume BI-502 four-seat low- 
wing monoplane with a 150-h.p. Lycoming O-320-A engine. 
This machine received its type approval four weeks ago. Of 
orthodox configuration and layout, it is remarkable for the care 
taken over the finish and profiling. It is claimed that a laminar- 
wing profile has been achieved and the use of Redux bonding 
has made a smooth wing possible, while a specially developed 
bonding assembly rig in which the skin is pre-stressed ensures, 
according to the designer, the maintenance of the exact profile 
under flight loads. The machine has an all-up weight of up 
to 2,470 lb., a maximum speed of 155 m.p.h., a landing speed 
of 53 m.p.h. and a take-off run of 1,230 ft. 

A tandem two-seater with a pusher propeller, first shown in 
Paris last year, has been cleaned up and is again exhibited 
under the name of RW-3 Multoplane. Its special feature of 
mounting the propeller in a slot between the tail-fin and rudder 
is now said to have been amply proved by aerodynamic 
research as a layout which retains the basic efficiency advan- 
tage of the pusher propeller without the need for twin tail 
booms, It has now received its type approval. 

The standard power unit is the Porsche type 678/0 aero 
engine, well known for its Volkswagen ancestry. In the Multo- 
plane the propeller is geared down in a ratio of 1.7: 1, and 
the take-off rating at 4,500 r.p.m. is 65 h.p. 

The Porsche company displays on its stand the type-tested 
aircraft-version 678/3 of its engine for which type approval 
is expected in four weeks. In this version the take-off power 
has been abandoned and only the maximum continuous power 
of 55 h.p. at 3,700 r.p.m. is declared. 

The Dornier Do 27 high-wing cantilever six-seat monoplane 
powered by a 275-h.p. Lycoming GO-480-B1A6 engine, shown 
in a military version in Paris, is now displayed with remarkable 
cabin finish in its civil version. The aircraft on display was 
said to be the 150th made. 

Another Porsche-powered side-by-side two-seat high-wing 
monoplane exhibited is the Elster, otherwise of orthodox layout, 
with fixed undercarriage. Using the Porsche 678/3 engine at 
52 h.p. maximum, the cruising speed reached is 130 km.p.h. A 
price of DM.21,500 (about £1,800) is quoted. 

The cheapest machine in the show deserves to be mentioned. 
This is the single-seat low-wing monoplane displayed under 
the name of Turbulent. The design, of which the prototype 
was shown at last year’s Hanover Fair, has its origins in the 
French ultra-light aircraft movement. The total weight of the 
machine is 310 kg., and it reaches a maximum speed of 
175 km.p.h. with its specially designed Scamo 1400 four-cylinder 
engine of 42-h.p. maximum continuous rating. In spite of its 
twin magneto equipment, the engine weighs only 65 kg. The 
price quoted for the machine is DM.13,800 (about £1,150). 
—J. SHAPIRO 
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Blackburn’s New Strike Aircraft 


HESE days a brand-new military aircraft is a rarity—-and a 

tonic in an aeronautical world still suffering from the impact 

f missile-minded White Papers. For this reason the Blackburn 

id General Aircraft N.A.39 strike aircraft, which made its 

rst flight at Thurleigh, near Bedford, on April 30, in the hands 

f Lieut. Cdr. D. J. Whitehead, has been awaited with more 
‘han usual interest. And a fascinating and unusual aircraft 

has turned out to be, for it is novel both in function and in 
appearance. 

As is usual with new military aircraft, security restrictions 
have drastically limited the official information released about 
the N.A.39 and only a few photographs are available for 
publication. But theze and previous official statements about 
ihe N.A.39 form a fruitful basis for speculation and deductions 
concerning this interesting aircraft. 

The first mention of what can only have been the N.A.39 
came in the Blackburn chairman’s annual report in 1955. He 
revealed that “an important and challenging aircraft develop- 
ment contract” had been placed with the company. At the 
same time Blackburn work on boundary-layer control was 
mentioned and the chairman said: “ We have obtained much 
improved lifting qualities from a high-speed, thin, swept-back 
wing and thus greatly improved the take-off and landing 
performance.” 

A year later, in July, 1956, he had more to say about the 
aircraft which had been the subject of his previous remarks. 
“ We have,” he said, “ a share in the Aircraft Research Associa- 
tion’s high-speed tunnel at Bedford . . . the model of our new 
aircraft is now being made there and will be one of the first 
tested.” He added that the company was going forward with 
“the latest developments in integral construction in which the 
structure is largely machined from the solid.” 

The first official news of the N.A.39 was given in February, 
1957, when its existence was revealed and it was stated to be 
a naval strike aircraft. Two months later the Navy Estimates 
recorded that “ with its considerable range, and ability to carry 
an atomic bomb, this aircraft will be a most formidable addition 
to the striking power of the Royal Navy.” 

A wider application for the aircraft was foreshadowed by 
the company’s chairman, Mr. Eric Turner, in June, 1957, when 
he said: “It seems suitable for use with the Royal Air Force, 
N.A.T.O. and Commonwealth countries as either a land- or 


Mr. Eric Turner, the company’s chairman, has said that 

the N.A.39 puts Britain three years ahead of any country 

in the World in the development of a high-speed, low-level 
strike aircraft. 
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for the Royal Navy 


ship-based bomber.” He also mentioned U.S. interest in the 
N.A.39 and said that as part of the defence aid programme 
special equipment from America was being provided to assist 
in rapid and effective flight-testing of the aircraft. As reported 
in THE AEROPLANE of February 14, 1958, a first instalment of- 
this equipment has already been received; it is for the speedy 
analysis of flight-test results and cost more than $500,000. 

This year more information about the Navy’s new strike 
aircraft has come to light. In his New Year message to 
Blackburn and General Aircraft employees Mr. Eric Turner 
said: “I have very high hopes that the first prototype will fly 
by the target date specified in the original tender.” In an 
official announcement, last January, to the Press it was revealed 
that the N.A.39 is powered by two de Havilland Gyron Junior 
turbojet engines. And one of the most recent official statements 
about the aircraft was made in March by no less a person than 
the First Sea Lord, Earl Mountbatten, when he opened the new 
high-speed wind-tunnel at Brough; he described the N.A.39 as 
“the World’s first specially designed, low-level, high-speed strike 
aircraft.” 

So much for the background statements about the N.A.39. 
More information about the aircraft has come to hand recently 
and photographs have been released which show it swathed 
in somewhat revealing®wraps for its road journey from Brough 
to Thurleigh. ; 

A first impression of the prototype is that it is a surprisingly 
small aircraft. The crew of two sit in tandem in a fuselage 
that is short and stubby, albeit finely tapering at either end. 
The aircraft sits low on a Dowty levered-suspension nosewheel 
undercarriage. Its engines are mounted in nacelles which 
project well in front of the wing and are set close to the 
fuselage—as close as those of the Javelin or the Canadian 
CF-100 all-weather fighters. Engine jet pipes are angled out- 
wards away from the fuselage sides. The fuselage tail-cone 
splits to form air brakes. 

Sweepback is graded along the wing leading-edge; the trailing 
edge is straight-swept. Both sweepback ard wing thickness 
appear moderate by present-day standards. Aspect ratio is 
fairly low and the wing tips are square cut. Large-chord 
flaps of surprisingly short span are set close to the engines. 
The thin tailplane is apparently of the all-moving slab type 
and it is set atop a large fin. A lengthy dorsal fin runs forward 
along the fuselage from the fin proper. 

An unusual feature of the aircraft is the pronounced bulge 
in the fuselage between the wing and tailplane. This would 
seem to be a consequence of applying Area Rule to determine 
the optimum “ geometry.” 


Before considering the photographs of the aircraft and 
analysing them in detail, it is worthwhile to consider the limits 
within which the designer of a modern British naval aircraft 
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must work. Here, one must remember that, although the 
N.A.39 may be taken up by the R.A.F., it was designed first 
and foremost as a naval aircraft. 

For operation from British aircraft carriers an aircraft must 
be designed to close limits. The strength of the flight-deck 
restricts all-up weight to a figure which cannot be revealed 
but which, it is no secret to say, is considerably lower than 
that of certain U.S. naval aircraft. 

The heaviest aircraft which has so,far been flown from 
British carriers is the Supermarine Scimitar. A recent photo- 
graph showed catapult tests being made with a mock-up 
representative of the Scimitar; its weight was 18 tons, or some 
40,000 Ib. It is probable, then, that the N.A.39, which has 
considerably less powerful engines than those of the Scimitar, 
weighs less than 40,000 Ib. In fact, an R.A.F. version of 
the N.A.39 would operate at greater all-up weight than the 
naval aircraft. This suggests that R.N. N.A.39s may use flight- 
refuelling for long-range strikes. 

All-up weight is limited, as these Scimitar tests imply, by 
the ability of a carrier's steam catapults as well as by the 
strength of its deck. Weight, however, is not the sole criterion 
in launching. Take-off speed also affects the issue and every 
effort must be made to keep this to a minimum. 

Landing speed must also be kept as low as possible, both 
in the interests of safety and because there are limits to the 
loads which arrester wires can accept. The square of the relative 
speed between the aircraft and the deck decides the 
kinetic energy which the arrester wires must absorb. A small 
decrease in approach speed represents a large percentage 
decrease in this relative speed and thus an even greater decrease 
in the energy to be absorbed. Over and above this mechanical 
problem is the need to keep the speed low and the aircraft 
tully controllable to ensure safe deck landings. 

So the naval strike aircraft must have a limited all-up weight, 
low take-off and landing speeds and excellent control 
properties. It is further limited physically by the size of 
carrier lifts, which demand wing folding, and the need for it 
to take up the minimum of space when below decks. 

Against this background, and in the light of Earl Mount- 
batten’s statement that the N.A.39 is a “specially designed, 
low-level, high-speed strike aircraft” it is worth while studying 
the photographs of the aircraft closely. 

Naval authorities have said that the N.A.39 has been designed 
for a considerable radius of action and it is interesting to 
speculate how this has been achieved. It has been suggested 
that the N.A.39 cruises subsonically; certainly the aircraft does 
not have the lines and fineness ratio associated with supersonic 
performance. This indicates a high-subsonic cruising speed: 
for a given range, all-up weight would be considerably reduced 
if the very high drag of low-level supersonic flight were 
avoided. It may well be that weight and size restrictions make 
it technically impossible for a supersonic aircraft to be designed 
with the required range. 

But it is obvious that the N.A.39 has been thoroughly Area- 
ruled, as its bulbous fuselage shows clearly, and application of 
the Area Rule technique has hitherto been the hallmark of the 
transonic and supersonic aeroplane However, in a recent 
lecture in Brussels Dr. R. T. Whitcomb, discoverer of the Area 
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The installation of the 
Gyron Junior in this 
Canberra test-bed bears 
a marked resemblance to 
the nacelle of the N.A.39. 
The large-diameter pipe 
connection suggests that 
low-pressure air starting 
is used; this is to be 
standardized for Naval 
aircraft. 


Rule (THE AEROPLANE for January 31), suggested that this design 
technique has important application also for subsonic aircraft. 

Decreasing an aircraft’s fineness ratio and adding bulges to 
it can give a smooth axial distribution of cross-sectional area 
and reduce its wave drag. If Area-ruling is applied, the drag 
rise can be deferred to Mach 0.9 and high-speed pitch-up 
associated with flow separation at the wing trailing-edge can be 
entirely eliminated. Both these advantages would be highly 
desirable in a high-speed low-level aircraft and it may well be 
that the N.A.39 has been Area-ruled for these reasons. 

Dr. Whitcomb spoke of another feature which is beneficial 
in deferring the drag-rise speed—cambering the fuselage so 
that it contributes lift and reduces the loading on the wing. The 
position of the N.A.39’s nose suggests that this may have been 
done. It has the incidental advantage of ensuring an excellent 
view ahead and downwards for the pilot—features essential in 
deck-landing and low-level aircraft alike. 

Practical application of Area Rule to the N.A.39 obviously 


PATH OF 
LOW-FLYING 
AIRCRAFT 


Fig. 1. A radar station at C will detect a high-flying aircraft 
when it reaches point A. A low-flying aircraft will not 
be detected until it is much closer—at point D 


introduced problems for the designers. The engine nacelles were 
probably placed well ahead of the wing to help provide a smooth 
area distribution as well as for balance purposes. An incidental 
advantage of placing engines in this position is that they are 
easily accessible for maintenance. 

To maintain a smooth area distribution, the fuseiage aft of 
the wing has beer given a sizeable bulge. Although this was 
probably unpopular with the production engineers, who always 
prefer a tubular fuselage, it may well have been welcomed by 
those responsible for equipment installation. Although this 
bulge is probably too far aft to be used for fuel stowage, it 
could provide useful equipment space—this would otherwise 
have been at a premium in the N.A.39’s fuselage. 

It has been said that the equipment of a strike aircraft is 
becoming increasingly complex; it includes radar, navigating 
equipment homing aids, communications, radio counter- 
measures and identification and weapons-sighting equipment. In 
addition to all this sort of equipment, space in the new 
Blackburn aeroplane has to be provided for a crew of two in 
tandem; a nosewheel undercarriage leg; a long and, presumably, 
capacious weapons bay; and, no doubt, a substantial volume 
of fuel. 

In any case, designing the N.A.39. fuselage must have been 
a difficult task because of its length limitation. The Roya! 
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Navy’s Scimitar has a nose which can be folded to enable 
the aircraft to fit carrier deck lifts; it may well be that a similar 
solution has been adopted for the N.A.39. 

The rear of the N.A.39 fuselage is interesting; beyond the 
oulge the cross-section decreases rapidly to a narrow-tapered 
tail cone behind the rudder. This fuselage extension behind 
the fin is probably necessary if the aircraft is to be efficiently 
Area-ruled, for it prevents a sudden discontinuity in the cross- 
sectional area distribution-curve. 

The tail cone, however, serves another purpose as an airbrake. 
There are splines along it similar to those on the airbrakes 
of the Handley Page Victor bomber—splines which ensure that 
there is no trim change when the airbrakes are opened and 
closed. These airbrakes when fully opened would reduce the 
ength of the N.A.39 and enable it to meet aircraft carrier 
jeck-lift and storage requirements more easily. 


Powerplant for the N.A.39 


There is not much information available about the de Havil- 
and Gyron Junior turbojet, two of which power the N.A.39. 
More has, in fact, been published about the Gyron, the high- 
thrust supersonic engine of which the Gyron Junior is a smaller 
ind later development. 

The Gyron Junior first ran in August, 1955, and several 
versions of the engine have since been developed. The first, 
rated at 7,000 Ib. thrust, was demonstrated at Farnborough in 
1956 and again in 1957 when it was shown equipped with an 
air-bleed manifold through which compressed air could be 
supplied. This air, according to the de Havilland Engine Co., 
was needed for “ flap-blowing and other high-lift aerodynamic 
purposes.” 

Statements have also been made about a later version of the 
Gyron Junior, D.G.J.10. This first ran on October 4, 1957, 
and a number of these engines have been built. 

As the potential thrust of the Gyron Junior would seem to 
be much higher than the 7,000 Ib. quoted for it, a derated 
version, operating at a lower turbine temperature than that 
necessary for peak thrust, might have been used for the N.A.39. 
This would enable a lower specific fuel consumption to be 
achieved—an important characteristic for a low-altitude strike 
aircraft. 

With any turbojet engine the tapping of air from the com- 
pressor results in a substantial loss of thrust, and it is this loss 
which in the past has been regarded as one of the main draw- 
backs of flap-blowing schemes. If the N.A.39’s engines are 
derated, however, it might be possible to recover most of this 
thrust loss if the turbine temperature were allowed to rise to 
the fully-rated, or high-thrust, engine value during the short 
time that flap-blowing was being used. 

The derated engines would thus produce 7,000 lb. or more of 


. thrust for normal operation. When flap-blowing was required 


the engine would in effect be up-rated to maintain thrust as 
close as possible to the normal value despite the air-bleed from 
its compressor. Moreover, if such a scheme has been adopted, 
it would enable a greater proportion of the engine mass-flow to 
be bled off from the compressor than is usually acceptable and 
give designers great scope for flap-blowing and other high-lift 
schemes. 

Here, perhaps, it should be noted that photographs of the 


Noteworthy in this view of the 

Gyron junior, which powers the 

N.A.39, is the duct for air bled 

from the compressor for high-lift 
devices. 


THE AEROPLANE 


60,000 


¥ 
3 


5 
8 
" 


g 
8 
| 


AIRCRAFT OR RADAR STATION ALTITUDE—FEET 


10.900 


3 
s 
Ve. EES 4 ae 


} 


| | deol 


100 200 
LINE-OF-SIGHT DISTANCE TO HORIZON—MILES 


Fig. 2. The approximate radar-detection range of an aircraft 

can be determined from this graph by adding the line-of-sight 

distance to the horizon given for the altitude at which the 

aircraft is flying to that for the radar station. For the high- 

flying aircraft shown on Fig. 1, these distances are AB and CB 
respectively. 


Canberra which has been used as a test-bed for Gyron Junior 
development make an interesting study. The latest of these 
shows the engine installed in a nacelle which projects well ahead 
of the wing and bears a marked resemblance to the nacelle of 
the N.A.39. 

Another piece of evidence also suggests that this engine instal- 
lation is that of the N.A.39. A large-diameter pipe is seen 
connected to the underside of the nacelle in a ground view of 
this Canberra. Compressed-air starting is being standardized 
for British naval aircraft and the piping could well be the 
starter connection. 

If, as surmized, the intake and forward section of this Gyron 
Junior nacelle on this Canberra is the same as the N.A.39 instal- 
lation, it confirms that the engine is mounted well ahead of the 
N.A.39 wing. This makes sense, as the shorter the intake 
ducting, the less the pressure loss of the ram air at the engine 
compressor entry. 

Flap-blowing 

A photograph of the Gyron Junior enables the areas of the 
intake and of the air-bleed duct to be compared. Assuming a 
compression ratio of 7: 1, a simple calculation based on relative 
cross-sectional areas suggests that perhaps some 14-15% of the 
mass-flow through the engine can be used for high-lift devices. 
This estimate does not take account of all the factors involved, 
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ECONOMICAL CRUISING Consider an attack on a ship without high-flying early-warning 
8 ALTITUDE cover. Its radar antenne are unlikely to be more than 150 ft. 
2 above sea-level. In this case the maximum warning it could 
a possibly receive of a 600-m.p.h. aircraft approaching at 100 ft. 
< 


DISTANCE 
Fig. 3. A possible flight profile for a low-level strike aircraft. 


but it does indicate that a substantial part of the engine mass- 
flow can probably be bled off. 

Certainly there is much to suggest that full use of flap- 
blowing has been made on the N.A.39. It is a technique that 
is now virtually a standard one for naval aircraft. Compressed 
air is blown at supersonic speed through a narrow slit over 
the upper surface of the flaps; air is entrained and the boundary- 
layer energized so that it does not break away from the flap 
surface. As a result much higher lift is obtained, enabling 
take-off and landing speeds to be reduced, and the controllability 
of the aircraft greatly improved. 

One of the first applications of this type of flap was made by 
Attinello to a Grumman Panther naval aircraft. As a result 
its take-off speed was reduced by 20 knots. Low-speed con- 
trollability was greatly improved and the aircraft could be flown 
with confidence down to the lowest possible speed. In Britain, 
its use on the Supermarine Scimitar has enabled the approach 
speed to be reduced by 10 to 12%. 

Flap-blowing increases the circulation around a wing and 
hence there is a greater upwash over the leading edge. Thus, 
unless remedial action is taken there is a likelihood of airflow 
separation at the leading-edge when flap-blowing is in use. 
This can be avoided by lowering a nose flap to increase camber 
and prevent breakaway. A simpler and lighter method of 
preventing flow breakdown, however, is to blow air over the 
surface and if an ample supply of compressed air is available, 
it might well be that this solution may have been adopted for the 
N.A.39. 

A drawback of flap-blowing is that it greatly increases the 
downwash over the tailplane and during an approach at high 
incidence this might result in the tailplane stalling. As a result 
the aircraft would become unstable and pitch nose-up. The 
tail moment arm of the N.A.39 appears to be relatively short 
and thus high tailplane loads appear inevitable. Low-speed 
pitch-up could possibly be avoided and controllability improved 
if air blowing were also applied to the tailplane. 

Nothing can be said about the construction of the N.A.39, 
but it is no secret that Blackburns designed and produced 
within a year two large tracer-controlled milling machines which 
have been used in the production of skin panels with integral 
stringers. The machining problems of integral construction 
involving large wing-skin panels are very great. The tracer- 
controlled machines which were built by the company can 
produce integral construction wing-skin and fuselage panels 
with longitudinal stiffeners and skins varying in thickness; they 
can machine panels up to 8 ft. wide and 18 ft. 6 in. long. 
Massive construction is necessary for aircraft which fly at high 
indicated speeds through gusty air. 


Operational Considerations 


It has been reported that the most novel feature of the 
N.A.39 is its low-level operation and that this reduces the 
warning time that an enemy would receive. It would also 
reduce vulnerability to attack by fighters and guided weapons. 

From this stems the question: How low must an aircraft fly 
to reduce radar warning to the minimum? It is easy to calculate 
the detection range for different heights assuming line-of-sight 
radar coverage. This underestimates detection range to a small 
degree, as in practice the waves are bent very slightly but 
allowance can be made for this in calculations by taking the 
radius of the Earth as some 10%, greater than its actual value. 

An accompanying graph indicates the relationship between 
detection range and aircraft altitude and from it a point which 
emerges is that detection range decreases very rapidly at low 
altitude. Detection range with a radar set 50 ft. uv is 18 miles 
for an aircraft at 50 ft.: 27 miles for one at 209 ft.: and 50 miles 
for one at 1,000 ft. Clearly there is a great benefit in flying as 
close to sea-level as possible. 

The graph shows the marked difference between the detection 
distances for high- and low-altitude bombers. If a radar station 
is sited 1,000 ft. above sea-level, it will detect a bomber 
fiying at 50.000 ft. when it is 328 miles away; a bomber flying at 
100 ft. will be detected only when 54 miles distant. If both 
bombers travel at 600 m.p.h. the maximum warning times are 
32.8 and 5.4 minutes, respectively. 

Thus an enemy only has some five minutes to identify the 
low-flying aircraft as hostile and take action. In practice, bearing 
in mind the !ow-altitude clutter on the radar screen, the chance 
of the low-altitude aircraft arriving undetected is very high. 


would be 2.9 minutes. 

This suggests that the N.A.39 may take advantage of very 
low-level flight to approach the target. But low-level flight 
provides many problems. It demands intense concentration on 
the part of the pilot unless flight can be under automatic con- 
trol with a forward-looking radar feeding signals into an auto- 
pilot. It provides a very rough and uncomfortable ride for 
crew members owing to surface gusts. And it is very prodigal 
of fuel and must reduce range considerably. 

A consideration of radar coverage suggests that the aircraft 
need not fly its whole mission at low level. It could take-off 
from a carrier and cruise at its most economic altitude until 
approaching enemy radar range. A gradual descent could be 
made beneath the radar cover until a low level was reached; it 
would then fly into the target and make its attack. The return 
flight could be made by climbing to an economic cruising 
altitude as soon as prudently possible after the attack. 

It has been said that the N.A.39 can carry an atomic bomb. 
And no doubt it also has the ability to carry normal bombs and 
torpedoes. 

Another logical weapon would be a short-range, and there- 
fore comparatively small, stand-off bomb with a nuclear war- 
head. If one of these were used the aircraft need not approach 
within radar range cf its target. Obviously, a naval aircraft 
must be versatile and it is likely that the N.A.39 will be able 
to carry a wide range of the conventional weapons which local 
conflicts demand. 

An attack technique which suggests itself is low-altitude toss- 
bombing. With this method a low-level aircraft does not need 
to pass over its target. Several miles before the target the air- 
craft pulls up into a half loop; bombs are automatically 
released at the optimum point so that they travel upwards and 
onwards to land on the target. Meanwhile the aircraft has com- 
pleted the half loop with a roll off the top and is heading at 
high speed away from the target; it is many miles away when 
the bombs explode. 

Mary USS. aircraft are fitted with Minneapolis-Honeywell 
L.A.B.S. equipment for this role and R.A.F. Canberras have 
similar equipment. Its use in the N.A.39 seems logical. 

Low-altitude escape for N.A.39 crew members is ensured by 
Martin-Baker 4M ejector seats. These have 80-ft./sec. ejection 
guns and 14-sec. time-release mechanisms with g switches. Safe 
escape can be made from the aircraft when it is in straight and 
level flight at ground level. 


Development Programme 


Following its initial flights at Thurleigh aerodrome, near 
Bedford, the N.A.39 prototype will go to Holme-on-Spalding 
Moor, an ex-R.A.F. airfield seven miles north-west of Brough. 

During all flight trials a chase aircraft, initially a Meteor 7, 
will fly with the N.A.39. The technique of chase flying has 
been developed in the U.S., where its value has been thoroughly 
proved, but the N.A.39 is the first British prototype, however, 
which will be accompanied by a chase aircraft on all flights. 

Such aircraft enable visual checks to be made by the chase 
pilot of the behaviour of the aircraft under test; he can tell 
whether a fire-warning indication in the prototype is likely 
to have been caused by an actual fire or merely by malfunction 
of the warning device. Undercarriage retraction can also be 
confirmed by the chase pilot. In any emergency he can advise 
the test pilot and, in the unlikely event of a serious accident, 
can give an expert eye-witness account of what happened. This 
is very important when test-flying is over the sea, as it is likely 
to be when the N.A.39 is doing high-speed low-level tests. 

Development of the N.A.39 seems to have been rapid so far, 
but if the aircraft is to enter service with the least possible 
delay flight testing must be spread over as many aircraft as 
possible. This approach has been adopted for the English 
Electric P.1 fighter, in which case a development batch of 20 
aircraft was ordered. 

The future of the N.A.39 will be watched with tremendous 
interest. It has arrived on the scene at a time when the duties 
of manned military aircraft are being reconsidered. However. 
even the most ardent missile enthusiasts now concede important 
roles to manned aircraft. And the N.A.39 also arrives at a 
time when naval power appears to be regaining some of its 
traditional strategic importance. 

It remains to be seen whether this interesting aircraft also 
sees service with the R.A.F. Whether or not this happens, the 
design and construction of the novel N.A.39 within a relatively 
short period reflects great credit on Blackburn and General 
Aircraft, Ltd. And, as indicated elsewhere, a large number of 
well-known companies are associated with Blackburns in this 
important project.—J.R.C. 
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Continuing the Comet Story 


HE first of the de Havilland Comet 4s flew on April 27, 

piloted by John Cunningham. Thus, the first cycle of the 
saga which started nine years ago with the flight of the Comet | 
is complete and the second has begun. 

Manufacturers’ claims are usually regarded with some 
caution, but there can be no doubt of the statements made 
regarding the background of the Comet 4 by de Havillands. 
Having experienced in the past the price of pioneering the 
turbojet transport, the de Havilland Aircraft Co., Ltd., is well 
qualified to vouch for its latest civil product. 

As a result of the original Comet disasters an entirely new 
concept of, and technique for, structural design and testing has 
been evolved which has set the pattern for others to follow. 
Whereas the Comet 1 was designed on the then-accepted basis 
of requirements for static strength for the airframe, the 
outcome of the Comet Inquiry was that greater emphasis was 
put on the effects of fatigue. 

It can fairly be said that the Comet 4 is the first aeroplane 
to be designed from the start with full consideration for airframe 
fatigue. The original geometry of the Comet | has been little 
changed, except for a lengthened fuselage, but there have been 
“enormous changes” in detail. The new airframe has been 
developed to have a very long fatigue life with high reserve 
factors, and de Havillands assert that no other aircraft company 
has done more on the subject of airframe fatigue or more testing 
of representative sections of airframe structure. 

Three factors bear upon the changes in airframe design: 
materials (the use of copper-bearing. rather than zinc-bearing, 
alloys where alternating tension is the criterion), experience 
gained in designing for long fatigue life, and the need for very 
good workmanship. 

The very high static strengths offered by zinc-bearing alloys 
are more than offset by the fatigue characteristics and the more 
ductile copper-bearing alloys are preferred. The best example 
of this on the Comet 4 is the under-wing structure, where the 
skin and booms experience tensile loading. 

Experience over the past years has shown the best means of 
designing for good fatigue life. Progressive reductions of 
stress-level are made as any stress-raisers, cut-outs or other 
discontinuities are approached, and a low nominal level of stress 
is used to ensure a minimum safe fatigue life well in excess of 
the operational life of the airframe. For this last reason 
thicker-gauge materials are used on the pressure cabin. 


Stress-level reductions are made by extensive use of Redux- 
bonded joints to avoid high concentrations of stress and by 
careful positioning of bolts and rivets. Bonded doubler plates 
are used to diffuse loads around the structural discontinuities, 
and there has been a considerable amount of research into the 
stress-concentration effects of bolts, rivets and other stress- 
raisers. Windows and other cut-outs have been designed to 
reduce the effects of stress-concentrations. The stress levels are 
now such that cracks are unlikely to occur during the life of 
the aeroplane. So far as workmanship in the shops is con- 
cerned, it is simply that a very high standard indeed is required. 


Testing and Structures Research 


In planning a comprehensive programme of testing for the 
Comet 4 structure it has been the aim to prove the integrity of 
the airframe for a minimum safe life of 30,000 hr. —equivalent 
- 10 years of operation at an annual utilization of 3,000 hours’ 

ying. 

Fatigue testing of the fuselage has been based on the premise 
that for 30,000 hr. of operation there would be about 10,000 
pressurizations to 8.75 p.s.i. The programme had to show that 
no cracks would occur in the specimens before reaching a 


Comet Assembly—1 
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Comet Assembly—2 


minimum of 180,000 hours’ flying (60,000 reversals), and that 
any cracks appearing after this would not propagate seriously 
before a further 60,000 reversals had been completed. 

The fatigue-testing programme was arranged so that the tests 
Started with some thousands of small specimens of lap-joints on 
fuselage skins, progressing to panels with cut-outs, and sections 
of fuselage up to 30 ft. long with every type of discontinuity. 
Panels were pressure-tested in steel boxes filled with water and 
immersed in a tank, strain gauges measuring the stress. 

As a check on the validity of water testing—preferred for its 
greater safety in the event of failure—some tests were made 
with air as the pressurizing medium. 

For the wing structure a similar procedure was adopted, 
Starting with small sections and panels, proceeding to larger 
sections incorporating spar-booms and webs, and complete front 
and rear spars. 

Wing-root joint design had special attention. More than 100 
specimens of root joints were tested and it was established 
that—using the 24ST copper-bearing alloy referred to earlier— 
by putting a very close tolerance on the joints, using a 
molybdenum disulphide anti-fretting agent and tightening bolts 
by torque-wrenches, the fatigue life of the wing-root joints was 
increased about 50 times. This, at the cost of a small weight 
penalty in changing over from stronger, but less-ductile, zinc- 
bearing alloys. 

A large number of tests were made to ensure a satisfactory 
fatigue life for the lower surface of the wing, which experiences 
tensile loads in flight. Hundreds of tests were made of wing- 
skin joints, with some sections representing parts of the wing 
where there are fuel-tank access doors. 

Final check-out of all this volume of testing is the water-tank 
test of the complete airframe. A Comet 4 fuselage and wing 
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are now being tested and this will last for about six months. 
Flight and gust loads are simulated and landing loads are 
applied at appropriate intervals. 

Loading cycle for the tank test consists of the application of 
ground-to-level-flight loads, representing take-off followed by 
a “ gust spectrum ”"—during which the fuselage is pressurized 
and de-pressurized. The cycle is completed by application of 
landing loads. 

This may well be the last tank test to be undertaken for a 
complete aeroplane because much information has now been 
gathered as a result of the various tests of this type made by 
different manufacturers. However, the tank test provides much 
useful information in addition to its primary rdéle, including the 
indication of loads sometimes unexpectedly taken by subsidiary 
structure. 

Static testing of Comet components has continued unceasingly 
for about 10 years and thousands of tests have been made on 
specimens ranging from small detail fittings to large sections 
of structure and the complete airframe. These tests include all 
Class 1 forgings and castings; compression and shear panels; 
nose and main undercarriage units; tailplane, fin, rudder. 
ailerons and flaps, compiete fuselage and wing. 

Complete calculations have been made of the vibration 
modes experienced in flight, and this work has been confirmed 
by ground-resonance tests. Before its flight around the world 
the aerodynamically similar Comet 3 was fully instrumented 
with accelerometers and strain gauges to measure dynamic 
effects on the structure. Comet 2s of R.A.F. Transport 
Command, which were flown into severe cumulo-nimbus clouds 
to check engine behaviour of the Avon engines, were also used 
to measure loads on the structure in severe gust conditions. _ 

All this work has been correlated and fed into the design of 
the Comet 4. In this connection it is worth noting that 
de Havillands have been using a Ferranti Pegasus electronic 
digital computer since September last—an essential tool for 
such exhaustive work. 

The structure of the de Havilland Comet 4 was described in 
THe AEROPLANE for July 6, 1956, with cutaway drawings. A 
drawing of the Comet 4B by J. H. Clark, A.R.Ae.S., appeared 
in our issue for September 6, 1957. 


Systems and Controls 


It has truly been said that a modern aeroplane “ flies by its 
systems” and the Comet 4 is no exception. As with the 
airframe, the systems and services of the new Comet have been 
completely re-engineered, although in certain aspects they are 
similar to the earlier arrangements. 

The aircraft systems have not been substantially altered to 
meet American requirements and there was no basic objection 
to the use of fully powered controls. 

The Comet system with fully powered controls has no feedback 


KEEL BUILDING. —At 
the Portsmouth factory 
of de Havillands, Comet 
4 front keel assemblies 
are built. On the left 
is a front kee! being 
built inverted, and on 
the right is a_ nearly 
completed keel. 
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in the circuit and trimming is obtained by altering the 
datum of the control column and rudder bar. Therefore it was 
necessary to duplicate the input circuits so that the aircraft can 
be trimmed in the event of control-circuit failure. The elevator 
circuit is fully duplicated, as is obviously required for the 
primary flying control. Separate circuits are made for each 
a'‘leron so that, if one should fail, the differential action of the 
cther would still give adequate lateral control by using 
naximum deflections. 

The rudder control input circuit is not duplicated because it 
i: the least used of the primary controls. However, there is a 
¢ splicate trim circuit to the rudder booster so that it can always 
b- centralized in the event of power control failure. 

Not present on the first Comets, “ q-feel” was introduced in 
t.e Comet 3 and is also used in the Comet 4. The “ q-feel” 
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ENGINE BURIAL.—Four Rolls-Royce Avon RA29 turbojets 
are buried in the wing roots of the Comet 4. Each has a 
static thrust of 10,500 Ib. at sea-level. 


unit (“q” is 4pV?, where “p” is air density and “V” is 
velocity) progressively loads the pilots’ controls as airspeed 
Increases so that a natural “feel” is introduced in the fully 
powered system; this otherwise would give no indication of 
increasing speed and the consequently smaller control move- 
menis required to avoid dangerous over-controlling. 

Because of the greatly increased gross weight—nearly 50% 
more than the Comet !—all the flaps have been widened chord- 
wise to increase the drag at landing. Artificial stall-warning is 
provided in the form of a pressure-sensing device which 
Operates a “ stick-shaker” on the control columns about 10 
to 12 knots above the stall. Small spoilers have been added (as 
on the Comet 2) to smooth out the stall and obtain a “ square ” 
stall with no suspicion of wing-dropping. 

\n S.E.P.2 auto-pilot is now fitted. This system makes sure 
it trim is automatically “ wound on” and takes the form of 


31G BOGIE.—Each main unit of the Comet 4 undercarriage has 
bogie carrying four wheels and retracting outwards into the 
wing. In this picture the aircraft is being weighed. 


Comet Assembly—3 


an electric motor which compensates for changes of datum, 
ensuring that manual trim keeps in step with the automatic 
pilot. Limit switches are provided to guard against the 
possibility of a “ runaway ” auto-pilot which might over-control 
the aeroplane. 

Following the lines of an installation in the Comet 2, the 
Comet 4 has a gearing system in the elevator circuit. This is 
arranged so that for low-speed flying the ratio of elevator 
deflection to movement of the control column is twice that 
obtaining during high-speed flight. The change of ratios is 
made by selection by the pilot, usually during the climb. A 
control device sensitive to Mach number is in circuit with the 
elevator and automatically gives upward elevator movement 
and reduces speed at a Mach number of 0.775 to counteract 
the aircraft pitch-down effect just above this speed. 


Electrical and Hydraulic Systems 

As before, the electrical supply is generated as ac and 
rectified to Dc, but the alternators have been increased from 
250- to 350-amps. capacity to meet the needs of the bigger 
aircraft with greatly increased accommodation for passengers. 
Refinements have been introduced in line with current tech- 
nique, and these include indication of over-voltage and split 
bus-bar distribution of current with emergency bus-bar so that 
the batteries can operate all essential services. All electrical 
equipment likely to come into contact with hydraulic fluid is 
explosion-tested, and there is generally increased attention to 
detail design of components. 

Wherever possible, plugs and sockets have been eliminated 
and American-type electrical terminals have been adopted. Also 
of U.S. origin are the Jack and Heintz inverters. 

Whereas the electrical and hydraulic equipment was originally 
all housed in one keel bay ahead of the wing, the electrical 
accessories are grouped in an underfloor bay forward of the 
main cargo compartment and the hydraulic equipment is in a 
second bay behind this freight hold. 

Hydraulic reservoirs have been placed as near as possible 
to the engines so that the lengths of suction lines are reduced to 
a minimum. The Comet 1 and 2 had a common hydraulic 
return line for the control-surface boosters. These are now 
completely separate for all three primary controls, and there 
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is no common hydraulic system. The secondary hydraulic 
power supply provides power controls in an emergency. ’ 

Several changes have been made to the cabin-pressurization 
system, which is now supplied from all four engines, two 
normally providing the air and the others being available on 
selection. Duplicated Normalair pressure controllers are used, 
based on an AiResearch design. Of like origin are the 
pneumatic mass-flow valves, which are entirely automatic in 
operation. There are duplicated pressure-relief and discharge 
valves at the rear of the cabin and a valve ahead of the wing. 

No air-recirculating fan is now used; instead there is an 
injector-type system. Two de Havilland Propellers cold-air 
units (Hamilton Standard licence) are driven by hot air bled 
from the compressors of the inboard engines from whichever 
supply is in circuit. De-misting of control-cabin windows is by 
Triplex electrically heated gold-film glass. Only the panels 
immediately in front of each pilot are continuously de-iced. 
De-icing of the airframe and engines has been raised to the 
1956 improved standard of B.C.A.R. 

The Comet | was cleared for light icing conditions only and 
the centrifugal-compressor engines were naturally less 
susceptible to damage from ice than the axial-compressor 
engines now used. ‘the present A.R.B. requirements are for 
temperatures down to —30° C. and the Comet is in the process 
of being cleared to this condition. 

Thermal de-icing of the wing leading edge is retained in the 
Comet 4. The first Comet 4 will be equipped for the measure- 
ment of airframe temperature in flight. 

So far as the engines are concerned, de Havillands have fitted 
the original Avon-powered Comet 2 with a spray bar ahead of 
the starboard engines to obtain heavy icing conditions. This 
aeroplane had four Avon RAQs in prototype form, but an RA29 
was installed for the icing tests. 

Underwing pressure refuelling is still used, but the pressure 
blow-off valves have been redesigned to avoid over-pressurizing 
of the tanks during refuelling. All Avon-powered Comets are 
fitted with fuel-heaters to prevent icing-up of the filters. 

All fuel tanks are of integral type, except for the bag tanks 
in the centre section. Each engine is fed independently and 
the fuel outlets are vented to the trailing edge of the wing. 

Improvements in the engine installation include better general 
protection from fire hazard and improved engine-bay ventila- 
tion sealing. Zone 2 (combustion zone) of the engine is now 
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encased in titanium, which has the merit of saving weight. 
Graviner Firewire detector circuits are used and the jet pipes 
are lagged to reduce heat transfer to the adjacent structure. 

The Rolls-Royce “ fire-tunnel” has been used to check-ou: 
the 10,500-lb. thrust Avon RA29 Mk. 525s of the Comet 4. 
Into this was built a Comet stub wing, complete with two 
engines, and various causes of engine fire have been reproduced. 

Rolls-Royce are, of course, responsible for developing the 
noise-reducers and thrust-reversers for the RA29. The noise- 
reducers, seen on the Comet 3 at the last S.B.A.C. Show, are to 
be fitted to the Comet 4 from the start, but the thrust-reverser 
installations are yet to be evaluated fully; two of these are 
being tested in the Comet 3, in the outboard-engine positions. 
To operate reverse-thrust, the throttle levers are pulled back 
and over a gate, in the manner of propeller reversing. 

Maximum flexibility is the aim of the passenger-cabin layout. 
Thus, the cabin can be swiftly converted for either first-class, 
mixed-class or tourist-seating arrangements. 


(Continued on page 661) 


Comet Suppliers 


Aero Research, Ltd.; Airscrew Co, and Jicwood, Ltd.; Air 
Service Training, Ltd.; E. S. Aston and Co., Ltd.; B. Attewell 
and Sons, Ltd.; Automotive Products Co., Ltd.; Aviation 
Developments, Ltd.; Avica Equipment, Ltd.; Avimo, Ltd. ; 
Barnet Instruments, Ltd.; Belling and Lee, Ltd.; Bell's 
Asbestos and Engineering, Ltd.; British Electric Resistance 
Co., Ltd.; British Insulated Callender’s Cables, Ltd.; British 
N.S.F., Ltd.; British Oxygen Aro Equipment, Ltd.; British 
Thomson-Houston Co., Ltd.; G. N. Burgess and Co., Ltd.; 
Camerer Cuss and Co.; Cannon Electric, Ltd.; Chelton 
(Electrostatics), Ltd.; E. K. Cole, Ltd.; Connolly Bros. 
(Curriers), Ltd.; Crane Packing, Ltd. 

De Havilland Propellers, Ltd.; Dowty Nucleonics, Ltd. ; 
Dowty Seals, Ltd.; Dunlop Rubber Co., Ltd. (Aviation 
Division); E.M.C. Engineering Co, (London), Ltd.; Films 
and Equipments, Ltd.; T. F. Firth and Sons, Ltd.; Flight 
Refuelling, Ltd. ; General Electric Co., Ltd.; Graviner Manu- 
facturing Co., Ltd.; Hall and Hall, Ltd.; Hellerman, Ltd. ; 
Hendrey Relays, Ltd.; Hertfordshire Rubber Co. ; Honeywell- 
Brown, Lid.; Hooper and Co. (Coachbuilders), Ltd, ; Hymatic 
Engineering Co., Ltd.; Imperial Chemical Industries, Ltd. ; 
Kautex, Ltd.; Lancefield Aircraft Components, Ltd.; Latex, 
Ltd.; Marconi’s Wireless Telegraph Co., Ltd.; Marston 
Excelsior, Ltd.; Mechanism, Ltd.; Metalastik, Ltd.; 

. Microcell, Ltd.; Midland Aeroquipment, Ltd.; R. W. Munro, 
Ltd.; Murphy Radio, Ltd. 

Negretti and Zambra, Ltd. ; Normalair, Ltd.; J. R. Parsons, 
Ltd.; Peto and Radford; Pilkington Bros., Ltd.; Plessey Co., 
Ltd.; Walter Potter, Ltd.; Presland and Partners, Ltd.; R. B. 
Pullin and Co., Ltd.; Pyrene Co., Ltd.; Renold Chains, Ltd, ; 
Rist’s Wires and Cables, Ltd.; R.M.R. Engineering; Rolls- 
Royce, Ltd.; Rotax, Lid.; Rotol, Ltd.; George Salter and 
Co., Ltd. ; Sangamo Weston, Ltd.; Saunders Valve Co., Ltd. ; 
S.P.E, Co., Ltd.; Siebe Gorman and Co., Ltd.; Simmonds 
Aerocessories, Ltd.; Smiths Aircraft Instruments, Ltd.; Sorbo, 
Ltd.; Robert Stuart (London), Ltd.; Teddington Aircraft 
Controls, Ltd.; Teleflex Products, Ltd.; Thermal Control 
Co., Ltd.; Thorn Electrical Industries, Ltd.; Triplex Safety 
Glass Co., Ltd. ; Trix Electrical Co., Ltd, ; Turner and Savage, 
Lid.; Ultra Electric, Ltd.; Venner, Ltd.; Vickers-Armstrongs 
(Aircraft), Ltd.; J. Williamson and Son, Ltd. 


IN PRODUCTION.— 
Comet 4s are now in full 
production as this view of 
the fuselage assembly line 
shows. Windscreen 
panels of the Comet 4B are 
much deeper than those 
of earlier models. 
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(Continued from page 660) 


Additional emergency exits are provided. Apart from 
window exits, there is now a larger door-type exit on the 
starboard side of the fuselage, opposite the main door. In the 
Comet 4B the crew have an escape hatch in the roof of 
he crew cabin. 


Comet Variants 

There are three variants of the new Comet—the Comet 4, 4B 
.nd 4C—of which two have been ordered. The Comet 4 is 
the standard intercontinental aeroplane, 19 of which have been 
ordered by B.O.A.C. This aircraft can take either 40 first-class 
e-luxe (“ slumberette *’) seats, 60 first-class seats, 67 mixed-class 
eats, 76 tourist-class or 81 economy-class seats. The Comet 4 
has a gross weight of 156,000 lb. 

Developed from the Comet 4A at one time ordered by 
Capital, the Comet 4B has a fuselage 78 in. longer than the 
‘omet 4 and is the transcontinental aeroplane for short-range 
operation with a high payload. The gross weight is also 
56,000 lb., and up to 104 tourist-class passengers can be 
ccommodated. Six have been ordered by B.E.A. 

Operating at high speed and low level, the Comet 4B has a 
lower gross weight because of its shorter range and smaller fuel 
load. By flyimg below 23,000 ft., the required speed and low 
block-to-block times on short-stage lengths are obtained. 

Higher operating speeds affect the tail unit rather than the 
rest of the airframe, so far as the structure is concerned. The 
Comet 4B tail unit boom-and-stringer sections used are generally 
ibout 25% to 30% larger than fos the Comet 4. Skin thick- 
nesses were not increased. Considerations of static strength 
resulted in some extra strengthening in the stub wing to allow 
for the higher landing weight. 

Higher speed decreed a 7-ft. reduction in wing span and the 
nacelle tanks were unnecessary because of the smaller amount 
of fuel needed, although provision for tank attachment and fuel 
piping is still made within the wing. The tailplane span is not 
reduced. 


40,000 


30,000 


88 SEATER MIXED CLASS 


PAYLOAD-LB. 


\ 156,000 Ib. T.0.W. 
20.000 fl | 


| 
74 SEATER MIXED CLASS \ COMET 4 
156,000 Ib. T.O.W. \ 


[ 
COMET 4B COMET 4C 
sk | 
+ 


000 
NAUT. MILES 1.000 ‘| 2.000 | 3.000 | = 4,000 
ST MILES 1.000 2.000 3,000 4,000 


Payload-range data for the x aaa 
three Comets are based <i 
on economical cruising 
procedure with reserve 
fuel for 45 min. holding at 
15,000 ft. at destination ; 
220 naui. miles diversion 
from 1,000 ft.; 5 min. ” 
approach fuel at destina- - : 
tion ; 1,000 Ib. final reserve i. ; 
fuel plus 44°/, stage fuel as poe oo 

en route tolerance. - , 


At the end of the final = —_ 
assembly line is the first | pe 
Comet 4, G-APDA. Its > 
maiden flight was on April a 
27, piloted by John 

Cunningham. 
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Fatigue requirements for the Comet 4B affected the structural 
design in that there are more bumps and gusts encountered 
because of the shorter flight plan resulting in more time 
being spent in lower-level operation. At the wing roots the front 
spar shear web is thicker in the region of the engines. Engine 
mountings are more robust to cope with a larger number of 
reversals of load at take-offs and landings. 

Aileron mass-balances are repositioned because of the span- 
cropping which gives the ailerons broader tips. Additional 
small air brakes are fitted over the engine bays, inboard of the 
normal air brakes, which are strengthened for the Comet 4B. 
Flap structure is reinforced. 

Basic skinning of the Comet 4 fuselage is 19 s.w.g., increased 
to 18 s.w.g. around windows, and to 16 s.w.g. around door and 
hatch cutouts. The centre section of the Comet 4 fuselage is 
of 18 s.w.g. For the Comet 4B, the fuselage centre section is 
of 14 s.w.g. because of the need for increased stiffness of the 
longer fuselage. This material is also used for the skin on the 
fuselage underside, forward of the wing cut-out. Rear fuselage 
skin for the Comet 4B is increased from 20 s.w.g. to 19 s.w.g., 
and the tail cone has 16-s.w.g. sheet instead of the 18-s.w.g. 
material formerly used. 

The Comet 4C combines the long fuselage of the 4B with the 
big span of the Comet 4 and fills the gap between the two. It 
has a 156,000-lb. gross weight. Thus between them the three 
Comets are capable of operating with ranges from 300 to 
3,000 miles on the air routes of the world.—p.c. 


COMETS COMPARED 


Airerefe Comet is Comet 
a eee ee ae de 115 | 107.8 115 
Length (ft.) . ie = te i Be 5 114.5 118 118 
Height (ft.) .. * + ne ba = 28.5 | 28.5 28.5 
Wing area (sq. ft.) . a dem) ae aes 2,121] 2,059! 2,121 
Max. take-off weight (Ib. ‘2 es fe i .. | 156,000 | 156,000 | 156,000 
Max. landing weight (Ib.) . a ns oe. .. | 114,000 | 118,500 | 118,500 
Max. zero fuel weight (ib.) 7 Ss rat ” 95,000 | 102,500 | 102,500 
Basic operational weight (ib.) .. a oi a 74,121 | 77,957| 77,434 
Usable fuel (Imp. gal.) 8,990 7,890; 8,990 
Max. stage length with 1 Payload (st. miles). 2,915 2,295| 2,360 
Corresponding payload (.) 18,754| 22,288) 22,288 
First-class seats .. ‘3 4 a <a 60 68 68 
Tourist-class seats .. ae e es < oa 76 104 104 


* Using economical cruising procedure. 
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Target for Tomorrow—2 


On this and the following two pages we conclude a summary of a 
paper by Kermit E. VAN Every, M.E.(Ae.), A.F.I.Ae.S., chief 
aerodynamicist, Douglas El Segundo Division. The previous instal- 
ment appeared in THE AEROPLANE for May 2. 


Drag 

S MENTIONED previously, drag for the design mission of 

the D-S58-III project is relatively unimportant, since much 
of the flight is out of the earth’s atmosphere and hence perform- 
ance is largely a function of the weight/thrust ratio. This is 
not necessarily true in general as there are other types of flight 
paths, such as “ boost-glide ” or “ skip,” which are chosen to 
give maximum range rather than altitude performance. This 
would result in most of the flight being within the earth’s 
atmosphere and hence a low value of drag or high value of 
lift/drag is extremely important. 


Stability and Control 


For the most part stability and control problems encountered 
at very high altitudes are generally more severe manifestations 
of problems previously met in the moderately high supersonic- 
speed region. This is due to the tendency of the aircraft con- 
figuration to become more extreme when designing for higher 
speeds and higher altitudes; fuselages are necessarily longer 
and slimmer and the wings become smaller and smaller in 
relation to the fuselage size. At the same time, the actual 
aircraft density is increasing while the higher operational alti- 
tude results in reduced air density, and hence greatly increased 
relative density, which is the most important factor contributing 
to a deterioration in the damping of dynamic oscillations. Basic 
Mach No. effects are also intensified as speed increases, and 
they are often complex and irregular in nature as a result. of 
shock-wave interference effects. Some of the stability and 
control problems encountered at high speeds and high altitudes 
are discussed below:— 


Static Longitudinal Stability Longitudinal stability changes 
occur with Mach No. and the stability may become neutral or 
even negative for some particular Mach No., as shown in 


STATIC 


Fig. 20. 
Static longitud- 
inal stability. 


2 a 6 
MACH NUMBER 


Fig. 20. The gradual, but definite, decrease with increasing 
Mach No. is simply a consequence of the lift available on the 
tail as a function of Mach No., which is well known from 
simple linear supersonic theory. The abrupt drop in stability 
at higher Mach Nos. is the result of the horizontal tail moving 
into an adverse position behind the wing, where the expansion 
and compression waves from the ‘wing affect the local flow 
characteristics. Such a position behind the wing may be 
unsatisfactory for two different reasons: (1) a decrease in angle 
of attack of the tail caused by a changing downwash; and (2) a 
large reduction in dynamic pressure at the tail. These two 
effects are illustrated in Figs. 21 and 22 (Ref. 9). 

The flow direction lines in Fig. 21 indicate qualitatively the 
angles of attack experienced by a tail surface located at several 
possible vertical positions aft of the wing. It may be seen that 
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Fig. 21. Flow direction contours at supersonic speed. 
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Fig. 22. Dynamic pressure behind wing at supersonic speed. 


at this particular Mach No. and angle of attack the expansion 
and compression waves may interfere with the horizontal tail, 
unless it is properly located, and the local angles of attack at 
the tail and, therefore, the tail effectiveness may be seriously 
reduced. A tail located high at position A would be severely 
affected, as would one at location D. The optimum practical 
location for the set of conditions shown would appear to be on 
or near the extended wing chord at location C. The possible 
reductions in dynamic pressure are indicated in Fig. 22; thus, in 
the expansion region dynamic pressure is dey ” whereas 
abrupt increases occur through the compression shocks. In 
consideration of both these effects—that is, downwash and 
dynamic pressure—it appears that an optimum location of the 
horizontal tail is near the extended chord line of the wing. 


COMPLETE AIRPLANE 


STATIC a 
DIRECTIONAL 
STABILITY STABLE | Fig. 23. Typical 
| 


° directional stability 


eee A variation with Mach 
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Static Directional Stability—Directional stability may be 
even more difficult to obtain at extreme altitudes than longi- 
tudinal stability. Fig. 23 represents a typical variation of 
directional stability with Mach No. (at zero angle of attack) 
and indicates the trend toward instability caused by the tail lift 
reduction discussed earlier. The reason for this decrease in 
directional stability with Mach No. can more easily be seen if 
the contribution of each of the components is examined for the 
specific configuration initially considered for the D-558-III study 
and shown in Fig. 24. The fuselage and wing combination is, 
of course, by itself unstable and the amount of the instability is 
roughly constant with Mach No. The stabilizing influence of 
the vertical tail decreases with Mach No. until finally at Mach 
Nos. slightly greater than 3.0 the ensemble becomes unstable. 

Obviously, to make a satisfactory configuration (wing-body- 
vertical-tail ensemble) for higher Mach Nos. requires additional 
vertical surface area and, as shown in Fig. 25, the most efficient 
method of adding this vertical surface area is to distribute it 
equally above and below the fuselage. A hypothetical design 
layout employing such an arrangement is depicted in Fig. 26 
(Ref. 9). [Reviewer's Note.—Ancient members of the British 
aeronautical profession will recall that this form of vertical tail 
finning dates back as far as 1913, being introduced on the Roya! 
Aircraft Factery’s SE-2 and carried through to the SE-S series 
and many subsequent British designs. In the Douglas proposa! 
of Fig. 26, provision would have been made to fold or retract 
the ventral fin on take-off and landing. A similar scheme 1s 
(Continued on page 663) 
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(Continued from page 662) 


reported under construction on the North American X-15 space 
research aircraft—S.H.E.] 


Inertia Coupling.—Inertia coupling has been a common 
problem on many current high-speed aircraft. Curiously 
enough, this problem was probably first encountered by the 
Germans in the autumn of 1939 during the V-2 missile develop- 
ment. Recent examples of this phenomenon are numerous, but 
the seriousness of the problem was dramatically, though 
tragically, re-emphasized by the loss of the X-2 research aircraft 
while attempting a high-speed high-altitude run. This aircraft 
had previously attained a record speed of 1,900 m.p.h. (M=2.9) 
and a record altitude of 126,000 ft. 

Basically, inertia-coupling arises as a result of coupling of 
the longitudinal and lateral modes of motion and usually only 
becomes severe when resonance between rolling and pitching or 
yawing motions occur. It is thus apparent that the problem 
can be eliminated if the flight conditions in which resonance 
occurs can be avoided. This, however, is generally impractical 
and hence the designer must strive to minimize the magnitude 
of the disturbances by proper design. The most common type 
of inertia-coupling occurs as a rapid divergence in angle of 
attack and/or sideslip during a rapid rolling manceuvre. An 
example of this is shown in Fig. 27, where a high sustained 
rolling rate causes the normal load factor to build up quickly 
to approximately 6g. Another type of inertia-coupling is 
“ auto-rotative ” rolling, in which a high rate of roll is initiated 
by aileron deflection and continues at almost the same rate after 
the aileron is returned to neutral. (See Fig. 28.) 

Although both types of inertia-coupling are greatly influenced 
by the trend of high-speed vehicles to distribute the weight 
predominantly along the fuselage or the longitudinal axis rather 
than along the wing span or lateral axis, the most important 
parameter within the control of the designer is that of direc- 
tional stability. As previously noted, directional stability 
decreases with Mach No. and also with angle of attack; conse- 
quently, on a high-speed, high-altitude configuration vertical 
surface area must be provided below the fuselage as well as on 
the upper side. 


High-altitude Damping.—Operation at high altitudes will 
result in almost complete loss in damping of the aircraft's 


Fig. 26. 
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longitudinal and lateral short-period modes of motion. Neglect- 
ing compressibility effects, the damping ratio of either 
oscillatory motion is directly proportional to the square root of 
air density, producing typical variations with altitude as shown 
in Fig. 29. This effect is more pronounced in the case of the 
lateral motion, which has a generally lower level of damping 
due to coupling between rolling and yawing degrees of freedom. 
Compressibility effects at extreme altitudes are not expected to 
modify greatly the reduction in damping ratio as the square root 
of density, except for some additional reductions in the 
longitudinal case due to wing aerodynamic centre shift. 
Although within the earth’s atmosphere the use of automatic 
stabilization devices, such as pitch and yaw dampers, will satis- 
factorily compensate for the loss in damping, it should not be 
left to these “ black boxes” to solve all such problems. A 
better approach is to employ fundamental aerodynamic 
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solutions wherever possible and utilize artificial stabilization 
only after it is definitely established that it is superior to a more 
basic approach. 


Control Outside the Atmosphere.—Two methods of control 
outside the earth’s atmosphere were considered in this study: 
(1) control by jet reaction; and (2) control by the gyroscopic 
effect of a rotating flywheel. From a weight standpoint the 
simple jet reaction system was found to be-the best. This 
system consisted of a source of hydrogen peroxide (a mono- 
propellent), with small control jets suitably located on the 
aircraft to enable the pilot to make lateral, longitudinal and 
directional corrections to a flight path. The most important use 
of such controls is to enable the pilot to align the aircraft with 
the flight path before re-entry into the earth’s atmosphere. 


Human Effects 


Since one of the major purposes of manned research aircraft 
is to gradually and systematically explore the conditions that 
man will be faced with in true space flight, the provisions for 
the pilot’s comfort, ability to function efficiently and, most 
especially, his safe return to earth—either with or without the 
aircraft—require the most careful consideration. All of the 
accumulated knowledge of problems bearing on this needs to 
be kept in mind in designing the cockpit and escape gear. 
Considerable progress has been made in this field in the past 
few years and a brief summary of the known problems and the 
status of their solution follows:— 


High Acceleration Forces.—High acceleration forces occur 
not only during the take-off phase, but also during the re-entry 
into the earth’s atmosphere. In fact, for this study the most 
severe g forces on the pilot occurred during pull-out in the 
re-entry portion of the flight. It is primarily this factor which 
limited the altitude that could be obtained in the D-558-Ill 
project. In evaluating the permissible g the element of time 
of application as well as magnitude is extremely important; e¢.g., 
the highest load factor sustained without permanent injury 1s 
40g for 4 sec., which was incurred by Col. John P. a 
when riding in a rocket sled accelerated to a speed of 632 m.p.h., 
followed by a dead-stop. The permissible g can also be 
increased about I4g by the use of modern g-suits and to a 
lesser extent by body position. The summary of the tolerable 
g loads is presented in Fig. 30. 

Pressure, Heat and Humidity.—Providing the proper environ- 
ment for the pilot in the way of correct pressure, temperature 
and humidity is not a new problem since it exists in practically 
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———— INCLUDING COMPRESSIBILITY 
————— NEGLECTING COMPRESSIOMITY 
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all present-day aircraft, but to nowhere near the extent that 
will be encountered in high-speed, high-altitude vehicles. A 
satisfactory value of cockpit pressure is of the order of 10 p.s.i., 
while optimum conditions for the most efficient functioning of 
an average man requires a temperature between 50 to 70° F., 
with a humidity of 40 to 60%. Maintaining these conditions «is 
best accomplished by providing a well-insulated, air-conditioned 
capsule which has been dubbed a “ terrella ” (or small earth) by 
Dr. Strughold, sometimes known as “ father of space medicine.” 


Weightlessness.—The sensation of weightlessness at zero-g 
occurs when centrifugal force exactly balances and cancels the 
downward pull of the earth’s gravity. This condition has been 
obtained for brief periods of 30 to 40 seconds on jet aircraft 
and up to S50 seconds on the X-2 research aircraft. There is 
considerable disagreement among authorities as to whether 
prolonged periods of weightlessness are harmful; e.g., Col. Stapp 
is concerned about it (Ref. 10), while Scott Crossfield, who is 
being groomed to fly the X-15, believes it is no particular 
problem. Russian reports on the radio-relayed pulse, blood 
pressure and respiration of Laika, the dog in Sputnik 2, tended 
to confirm that “ no harm comes to a living organism in a zero 
gravity state.” There is, however, some evidence that weight- 
lessness produces mental confusion and air sickness as, without 
the pull of gravity, body sense organs will continuously send 
false information to the brain, creating a “ feeling of falling.” 
and in some cases even actual terror. Orientation in weightless 
conditions will have to be provided by visual cues. 


Solar Radiation.—On the earth, man is protected from all 
types of solar radiation by the atmosphere and the earth’s 
magnetic field, which filters out or deflects most of the harmful 
particles. Since the most important type of solar radiation is 
cosmic rays, which are positively charged particles, they ionize 
any material which they traverse. If this material is live tissue, 
ionization will damage it. Latest conclusions are that cosmic 
radiation will cause no immediate bad effects, but low-level 
long-term exposure may result in shortened life span and 
increased susceptibility to disease, particularly cancer. 
Generally speaking, however, the danger is minimized for 
operation just outside the earth’s atmosphere, but increases with 
distance from the earth. 


Psychological Effects.—Perhaps the greatest unknown issue is 
how man will react to the unreal, empty and remote environ- 
ment of space. Simulated tests show these conditions have 
revealed a serious psychological problem called “ the break-off 
effect’ or a feeling of detachment or physical separation from 
earth. Different effects are experienced by different individuals. 
In some, a feeling of tiredness, loss of initiative, difficulty in 
thinking is provoked; in others it produces anxiety, or a feeling 
of intense exhilaration. [Clearly, the spatial fly-boy of the 
future is not going to have much in common with the cheerful 
extrovert we have known in the past; indeed, the new generation 
of space pilots may have to be culled from the world’s religious 
mystics or monkish orders!—S.H.E.] 
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Escape 

To meet the environmental conditions discussed above, as 
well as to provide maximum safety should escape become neces- 
sary, the most logical idea is to separate the capsule containing 
the pilot from the aircraft. To accomplish this requires that 
the capsule maintain its favourable environment when 
separated, that it be inherently stable aerodynamically, that it 
withstand aerodynamic heating effects, that it be provided with 
some means of decelerating and, finally, that it have a parachute 
to achieve a safe rate of descent and contact with the earth. 
Fig. 31 shows a capsule of this type as conceived by Alfred M. 
Mayo, chief equipment and safety research engineer of Douglas, 
El Segundo Division (Refs. 11 and 12). 


Fig. 31. 


Conclusion 


In conclusion it is believed that manned aircraft will continue 
to be developed for flight at very high speeds and high altitudes, 
and that the experience gained will be used as a stepping stone 
to the development of manned satellites and space vehicles. 

The D-558-III study project indicates that higher speeds and 
altitudes can be obtained for manned aircraft at the present 
state of the art and specifically that it is possible to achieve 
altitudes approaching 750,000 ft. (or approximately 140 miles) 
and speeds of 6,000 m.p.h. (Mach 9) with safe re-entry into the 
earth’s atmosphere. Advances in speed and altitude will 
generally follow the flight corridor which is limited on_ the 
upper side by the available lift to maintain continuous flight 
and on the lower side by temperature. : 

For flight within the atmosphere, it is probable that turbojet 
engines will be succeeded by ram-jets and they, in turn, by a 
hybrid-type propulsion system called the ram-rocket. For very 
high speeds, and especially at very high altitudes, rockets are 
undoubtedly required, and for ranges halfway around the earth 
are actually more efficient than air-breathing engines. 

The aerodynamic heating effects which occur upon re-entry 
into the earth’s atmosphere can be minimized by the use of 
blunt leading-edges, heat sinks, and suitable insulated coating. 
Appreciable reductions in skin temperature, and thus savings in 
weight, of a hypersonic vehicle are possible if a laminar-type 
boundary layer can be achieved and predicted with certainty. 

Stability and control problems for very high speeds are 
similar, but more severe than those encountered at moderate 
supersonic speeds. Control outside of the atmosphere can most 
efficiently be accomplished by chemically derived jets. 

All the evidence to date indicates that man can exist and 
function efficiently in manned high-speed vehicles providing 
suitable provisions are made for him. The requirements for a 
satisfactory environment can be combined with those for escape 
in an escape capsule which can be separated from the aircraft 
in the event of trouble. 
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NEWS OF INDUSTRY 


High-density Seating 
ESIGNED to offer tourist- or 
economy-class seating accommoda- 

tion, a new seat unit has been developed 
by Microcell. Ltd., which can _ be 
adapted for Britannia, Comet, Viscount, 
DC-7C or Boeing 707 installation. Avail- 
able in double or triple units, the seat has 
: ansversely adjustable legs so that it can 
be located at any point in the fuselage 
regardless of seat-rail positions. A photo- 
graph was in THE AEROPLANE for 
April 11. 

The main structure consists of a single 
rectangular beam supported by two leg 
units with side-arm brackets and one or 
two intermediate arm-rest brackets. 
Hinged seats, reclining seat-backs, and 
hinged intermediate arm-rests, complete 
the basic structure. All of the compo- 
nents are bolted together and can be 
assembled or dismantled on a unit-con- 
struction basis. 

Consisting of a tubular frame construc- 
tion in the form of a U with its open 
end aft, the seat can be tipped up and 
has a combined seat-cushion and 
cushion-support. In high-density accom- 
modation this function helps to eliminate 
gangway congestion when passengers 


attempt to move from or to the outboard 
seats, and since there is no solid member 
across the rear of the seats, no leg injury 
can be sustained by a passenger immedi- 
ately behind a seat when it is tipped up. 

The seat-backs are of tubular construc- 
tion and embody a recline quadrant 
which, in conjunction with pawls con- 
tained within the arm-rest, provides inde- 
pendent adjustment and positive setting 
of the recline angle. Each seat-back can 
be quickly detached from the seat struc- 
ture without any disconnection of the 
operating mechanism. An _ interesting 
design feature is that the seat-back return 
mechanism is entirely self-contained in 
the seat-back structure. 

Within each seat-back is mounted a 
flush-fitting meal-tray table which auto- 
matically drops into the horizontal 
position when released. Unaffected by 
any movement of the seat-back within 
which it is mounted, each tray table is 
horizontally adjustable and can be set as 
desired between the extreme fore and aft 
positions. The purpose of this is to 
ensure that the meal trays are always 
conveniently positioned relative to the 
passenger, regardless of seat pitch. 

Intermediate arm-rests are arranged to 


New Titanium Plant 


OMING into operation recently was 
one of three titanium melting fur- 
naces supplied to Imperial Chemical 
Industries Metals Division at Witton, Bir- 
mingham, by W. C. Heraeus G.m.b.H. 
(Western Germany). These furnaces are 
for the production of double-melted 
ingots up to 4,200 lb. in weight, by the 
consumable electrode arc melting process, 
and were delivered in January. The first 
one-ton ingot was produced a little more 
than two months later. Within a few 
days an ingot weighing 4,200 lb.— 
reported to be the largest ever produced 
outside the United States—was success- 
fully melted. 

The availability of such large ingots 
offers two important advantages as it 
widens the scope of fabricating techniques 
which can be applied to titanium. In 
particular it makes possible for the first 
time the rolling of slab into long-length 
coils by strip- -rolling techniques without 
the necessity for welding small coils 
together. It also increases yield by 
decreasing surface/volume ratio. 

Over and above the prime advantage 
of producing larger ingots, the new equip- 
ment embodies several interesting 
features. The melting current employed 
is higher than kas ever before been used 
for this purpose in Europe and the fur- 
nace wil! normally operate with a high 
degree of vacuum, a pressure of under 
iO microns being maintained throughout 
a melt. Facilities are also provided for 
melting under a reduced pressure of an 
inert gas, should this be required. 

All melting operations are made by 
remote control and the furnaces are 
installed in reinforced concrete cubicles 
affording complete protection. In the 
control room, optical systems give 
Operators a clear view of the furnace 
interior throughout the melting process 
and other instruments record essential 
technical data at all stages and incor- 
porate a system of fault indication and 
location. 

It is less than three years since I.C.I. 


commissioned Britain’s first titanium 
melting plant. Since then technical 
knowledge has accumulated so rapidly 
that the company has twice replaced its 
entire complement of melting furnaces. 
In 1955, 18 furnaces were needed for an 
output of 1,500 tons a year; today, three 
are enough to produce over 2,000 tons a 
year. This increased capacity, and the 
availability of high-quality ingots in 
larger sizes, is likely to open up still 
further outlets for titanium, a metal 


already firmly established in the aircraft 
industry. 


The first fully assembled new titanium 
melting furnace at the 1.C.1. Metals 
Division, Birmingham. 


hinge upwards and backwards so as to fit 
between the seat-backs. With the arm- 
rests in the stowed position the recline 
mechanism of the triple-unit centre seat 
can be operated by a secondary control 
which is exposed by the upward hinging. 
In cases of emergency, or for storage 
and transport, the seat-backs can be 
folded forward on totheseat cushions. The 
force required to fold the back can be 
varied to suit individual airline require- 
ments and is service-controlled. General 
fitments include harness attachments and 
safety straps, lifejacket containers attached 
to the leg structure, and a pouch in each 
seat-back. B.O.A.C. has recently placed 
a contract with Microcell for all of the 
passenger seats in the Comet 4 fleet. 


Miniaturized Power 


MONG the many problems associated 

with guided missiles and Earth 
satellites are those concerning the pro- 
duction of electrical power with little 
sacrifice in weight and space. Mallory 
Batteries, Ltd., of Dagenham, have 
specialized in this field for some time and 
produce a range of mercury dry cells 
which are remarkable for their small size. 
Their products are manufactured under 
licence from the American company of 
P. R. Mallory and Co., Inc. 

The smallest in the range of Mallory 
individual cells is the RM400R—a 
1.34-volt unit with a diameter of 0.455 in., 
a height of 0.125 in. and a weight of 
0.04 oz.; it has a_ capacity of 
80 m.amp./hr. 

New individual Mallory celis are the 
RM675R and RM630R; both give 
1.34 volts. The former has a diameter 
of 0.455 in., a height of 0.21 in., a weight 
of 0.07 oz. and a capacity of 150 m.amp./ 
hr.; while the latter is 0.61 in. in diameter, 
0.233 in. high, weighs 0.17_0z. and has a 
350-m.amp./hr. capacity. 

The company also produce a range 
of miniaturized multi-cell batteries tor 
particular applications such as the SARAH 
air/sea rescue transmitter and various 
transistorized radio sets. Sizes in this 
range extend from the TRI40R 1.3-volt 
unit weighing 0.91 oz. and having a 
capacity of 1,600 m.amp./hr. to an 8-volt 
battery, the TR136R, weighing 2.16 oz. 
with a capacity of 1,000 m.amp./hr. and 
measuring 0.655 in. in diameter by 
3.906 in. high. Among more recent 
Mallory multi-cell batteries are two units 
designed for pocket transistorized radio 
sets produced in the U.S.A., Britain and 
on the Continent. These are the TR146R 
and TR233R, which, respectively, are 
for 8- and 9-volt and 4-volt applications. 

The electrical energy of the Mallory 
cell system is produced by an electro- 
chemical reaction between the anode and 
the depolarizing cathode which is aided 
by the cell electrolyte. Two types of 
anodes are used. First is a pellet of uni- 
form grain size which is pure amalgam- 
ated zinc powder, second a winding of 
uniformly thin, corrugated zinc strip. 

Chemically pure mercuric oxide to 
which a small amount of micronized 
graphite is added, forms the depolariz- 
ing cathode. Graphite provides certain 
desirable physical characteristics and 
reduces internal cell resistance by increas- 
ing depolarizer conductivity. 

An electrolyte consisting of a concen- 
trated aqueous solution of potassium 
hydroxide substantially saturated with 
zincate is used. 
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THE AEROPLANE 


Private Flying 


@ FINE and warm weather, for a 
change, was the order of the day at 
Sywell on Sunday, May 4, when the 
Tiger Club held its aerobatic competition 
for the trophy presented by the de 
Havilland Aircraft Co., Ltd. 

Seven entries were received—there 
were only three last year—and the per- 
formance of each had to include a loop, 
a roll and a roll off the top of a loop, 
plus other manceuvres as they liked. 
The minimum height was 800 ft., so from 
a spectator’s viewpoint the event was not 
a great attraction, but strong emphasis 
was placed on safety by Norman Jones 
when he briefed the competitors. None 
of the competitors had flown more than 
250 hr. on light aircraft. 

Between the individual performances 
there were various demonstrations. 
Three Tiger Moths took off, looped 
together by nylon ribbon with a weak 
wool link that would break easily if the 
aircraft got too far apart. In fact this 
happened on one turn when one aircraft 
caught the slipstream of the leader, but 
the show was a good one and “ Bish,” 
David Phillips and Geoffrey Hancock 
certainly pleased the crowd. 

Fit. Lt. Robinson gave a demonstra- 
tion in a T-21 sailplane of the Northamp- 
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tonshire Gliding Club, two Turbulents 
careered around the aerodrome at no 
height to speak of, and Sue Burges, 
Mike Reilly and Ken O’Rourke, the 
British Parachute Club, successfully 


Photograph copyright ““ The Aeroplane” 


Mr. C. M. Newton presents the Aero- 
batic trophy to Mr. Geoffrey Hancock. 


made a formation drop from Tigers, 
delaying opening for about 10 sec. and 
landing nicely in the middle of the aero- 
drome. 

The special Tiger Moth for inverted 
flying, G-APDZ, was demonstrated in 
typical exemplary style by “Bish.” It 
appears that in this aircraft we have a 
type which to some extent comes near 
some of the Continental designs pro- 
duced specifically for aerobatics. 

Judging the aerobatic comp+tition 
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were Joe Taylor, O. V. Holmes and L. C. 
Hilditch, C.F.I. of the Northamptonshire 
Aero Club, and at the end of the day 
the chairman of the Northampton club, 
Mr. C. M. Newton, presented the trophy 
to the winner—Geoffrey Hancock. 

The competitors, with the aircraft they 
flew and the points they gained, finished 
in the following order:— 

G. Hancock (G-APDZ, 87); S. W. Brant 
(G-ANSH, 65); CC. M._ Labouchere 
(G-APDZ, 60); J. Wardley (G-APDZ, 58); 
Miss M. McKellar (G-AODR, 46); D. 
Boddington (G-ACDC, 42); H. J. Piercey 
(G-ANSH, 38). 

A final aerobatic show was Ft up by 
Charles Boddington, David Phillips and 
Bob Crowhurst, each flying G-APDZ. 
The prize, won by the last-named after a 
spectacular performance, was a bottle of 
champagne. 


‘Ge AT THE third national air rally 
organized by the Popular Flying Associa- 
tion, at Cardiff (Rhoose) Airport on June 
14-15 there will be competitions for time 
of arrival and for the best-turned-out air- 
craft. It is expected that some French 
pilots from the R.S.A. will attend. 

The entry fee is £5 per person, irrespec- 
tive of their method of travel. The closing 
date for entries is May 31, and they 
should be sent to the P.F.A. at 19 Park 
Lane, London, W.1.—#.J.c. 


SECOND outstanding cross-country 

day this year was Sunday, April 27, 
when 17 flights so far reported from 
various parts of England add up to 1,455 
miles, or just under half the total distance 
for that other outstanding day, Saturday, 
April 12. The atmosphere was notably 
different on the two days. On April 12 
the wind was north-east with a stable 
layer at 5,000 ft., which became lower 
during the day and prevented everyone 
from maintaining a really comfortable 
height. But on the 27th the wind was 
west, enabling many pilots to soar over 
their club hill to start with, and the air 
was unstable to at least 12,000 ft., with 
occasional small showers. 

One of these showers was used to gain 
3,000 m. altitude for Gold “C” by 
Philip Ramsden, who set off from 
Dunstable, got clear of the Airways, and 
then attacked three cu-nims in turn, the 
third of which took him 10,300 ft. above 
his previous lowest point. He landed at 
Henlow. Geoffrey Stephenson set off 
up-wind for a 200-km. triangle, but the 
wind was too strong and he turned back 
just short of his first intended turning- 
point at Aynho, doing 60 miles altogether. 
Peter Fletcher took the Gull I to North 
Weald. 

Beside these departures, there was one 
arrival, all the way from Clwyd Gate in 
North Wales. Frank Foster had planned 
a three-legged 500-km. flight from Clwyd 
to Lympne with his first turning-point at 
Lulsgate Bottom, the Bristol Club’s old 
site. However, a warm front managed 
to get there first, so he turned at Stroud 
instead, and reached Dunstable too late 
to continue, after going 174 miles. 

Three Lasham pilots set out from 
Nympsfield, presumably having been 
towed there first. Lorne Welch, flying 
solo in his T-42 “ Beagle,” completed a 
planned three-legged flight of 189 miles 
via Bicester and Alton to Lympne, 


Gliding Notes 


earning a Diamond to add to his Gold 
“C.” Frank Irving went 64 miles to 
Lasham and Clifford Dowdall 41 to 
Kidlington, probably with the same plan 
in mind. From Lasham itself, Nigel 
Stevenson completed his Silver “ C ” with 
61 miles to Polegate. 
2 * . 

OM the Midland Club at the Long 

Mynd, B. R. Wright set out in 
an Olympia for the east coast at Leiston 
and, although missing his goal, managed 


187 miles, which gave him Gold “C” 
distance with a kilometre to spare. He is 
the first club pilot to have done it in a 
club glider. Ted Stark flew 68 miles to 
the Coventry Club at Baginton in just an 
hour—not quite fast enough for a 
100-km. speed record. 

From Camphill also a Gold “C” dis- 
tance was made; Bill Elrington flew his 
own Slingsby Sky 190 miles to his goal at 
Lympne in 4 hr.; he thus crossed Wright's 
path.—A. E. SLATER. 


PRIVATE OWNER’S PORTABLE?—Could this «Inflatoplane"’ produced for the U.S. 
Bureau of Naval Research and designed by Goodyear be the answer to the cheap 
aeroplane? A further advantage, it might bounce off obstructions. 
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THE AEROPLANE 


CORRESPONDENCE 


The Late Gordon Oliey 


S a one-time member of Imperial Airways’ traffic staff, I 

was deeply shocked to read of the death of Capt. Olley, 
one of the greatest pioneer British airline pilots, who contri- 
buted so much in his lifetime to the cause of our civil aviation. 

Although it was never my privilege to know Capt. Olley in 
the short time I was with Imperial Airways before World 
War II, nevertheless he represented to me a symbol of everything 
that was the finest in British air transport. 

His autobiography, “ A Million Miles in the Air,” published 
in 1934, is, in my opinion, one of the best books ever written 
by a British airline pilot: it is certainly one from which I get 
endless delight when reading through on odd occasions. I 
wonder how many of our present generation of airline pilots 
have read Capt. Olley’s remarkable book? 

Nowadays, countless British and foreign airline pilots have 
logged a million miles plus. But, with cruising speeds rarely 
exceeding 120 m.p.h. in the 1919-1934 era, Capt. Olley’s achieve- 
ment of having over 11,000 hr. in his logbook as long ago as 
1934 is indeed remarkable, to say the least. 

Referring to Mr. U. F. M. Dellaert’s letter (THE AEROPLANE, 
April 18), a little-known fact in Capt. Olley’s short spell of 
duty with K.L.M. in 1921 is that he was probably the first 
British pilot to fly the then “ revolutionary ” Fokker F-3 with 
its enclosed cabin seating five passengers! 

Nairobi, Kenya. DENNIS M. PowELL. 


Another Lost Horizon 
"] HERE is very little doubt that the people in the aircraft 
4 manufacturing and airline industries are still living in a 
private and almost secret little club of their own. Even the 


most famous manufacturers might be shocked if they realized 
how very few ordinary people are seriously aware of their 
existence and—much more important—the airlines should be 
(but not appear to be) shocked by the ignorance among ordinary 
people about the existence and usefulness of air services. 
These “ ordinary people” are now, for the most part, able to 
afford air travel, even at present fares, but they continue to 
look on it as something outside their normal world—as a means 
of travel which only the rich and leisured can afford to use, 
_Meanwhile a vast traffic potential for the airlines remains 
virtually untapped. This is mainly because the fares are much 
higher than they would be in a travel business which really 
meant business and did not continue to play an amusing game 
of offering technical achievement instead of basic transport 
facilities—but also because the airlines are still selling only to a 
relatively small section of the potential travelling public. 
London, S.W.5. “ CLUBMAN.” 


New Names Needed 


HERE ARE two new British aeroplanes which quite 

evidently must acquire names some time soon—the 
English Electric P.1B and the Blackburn and General Aircraft 
N.A.39, which has just made its first flight. 

Cryptic ciphers are all very well for contract references, but 
a little imagination must come to the fore in providing suitable 
appellations. 

In the case of the P.1B, how about calling it the English 
Electric Superceptor; and what about the Blackburn Blaster? 
Doubtless there will be many other suggestions for suitable 
names. 


London, N.W.11. WILFRED HOLLAND. 


Richmond, April 24 


Wround the World in Eighty Hours. This column, 
two days ago, was in Tokyo. With the help of Air 
France we had arrived in that exotic city, via the 
Polar regions, in less than 36 hours. From a full 
notebook, some selections:— 


To occupy the customers on these long voyages, 
frequent victualling is resorted to, to the point of 
Satiety. Illustrating this, and the passenger- 
psychology problem, is the disgruntled remark made 
by my companion when the stewardess, handing 
round snacks, happened to pass him by: “I know I 
didn’t want any but she didn’t ask me if 
I didn’t want any!” 


After dinner, one of the all-male 
complement of passengers decided to 
spend the long night comfortably in ~~ 
pyjamas. We were 22,000 ft. above = 
Greenland but, from a lifetime’s habit, ~ 
he pulled the curtain across his window —_ 
before disrobing. How private can you 
get? 


— 


At Anchorage, in bleak Alaska, my ego took a good 
view of Col. Don Graham, Dep. Cdr., 10th Air 
Division, U.S.A... A keen reader of THE AEROPLANE, 
he knew this column of old, having first met it during 
a happy tour with the R.A.F. in the U.K. Don's 

F-102 fighters scatter “‘ Chaff” (we call it ““ Window” 

—radar-genic metallic strips) from their ejector seats 
| and parachutes when operated. Radar can thus fix 
both ejection and the parachute’s opening and locate 
for rescue. 


During a week in Japan, I didn’t come across Bill 
Courtenay, O.B.E., M.M., world-travelling contribu- 
tor, but there was an eclipse of the sun, so I guess 
he was somewhere around. 


In Tokyo’s fabulous Kokusai revue, I suspected 

the hand of Lockheed in a number featuring 12 

lovelies dressed as constellations (of stars) but the 

balance was restored later. On Ginza Street there’s 

a restaurant called Comet Hall. Like its namesake, 
it’s pressurized, but with people. 


A hain as on 


To Osaka by train, 
in seats which should 
interest the airlines. Each 
pair revolves so you can 
face forward or back- 
ward or even sideways, 
as you fancy. 


Old War-time Pacific 
pilots know the calibre of 
Japanese piloting ability. 
I sampled it in a J.A.L. 
DC-4. After driving through a wing-bender of a 
storm Capt. Itaga caressed the Haneda Tokyo runway 
so imperceptibly that the Europeans aboard burst 
into spontaneous applause. 


That the American Air Traffic Control at Haneda 
is no better and no worse than most is evident from 
a story told about Robert Ricou, Air France's lively 
station manager. At an Airport Committee meeting 
he said of a near miss over a local beacon: “ They 
nearly kissed over Kisarazu.” 


Heading homeward, I came across a 
really high-flying budgerigar, at 18,000 ft. 
over the South China Sea. Pale blue 
and serene, it did the rounds on the 
stewardess’ shoulder before returning to 
its owner, Capt. Marpaux. 


Manilla, Saigon, Bangkok, Delhi, 
Karachi, Teheran, Istanbul, Paris . . . on, 
on. In a real bed, my own, after living 
in a sky-seat for two days and nights, 
I awoke this morning with the thunder 
of engines in my head and wondered vaguely that 
my wife had somehow come aboard this big, square 
airliner and with my breakfast, too. Oh, well. 
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NOTES AND EVENTS 


SELENIUM RECTIFIERS. — The 
Rectifier Division of Standard Telephones 
and Cables, Ltd., of Harlow, Essex, has 
issued a new publication on its Series 400 
Selenium Rectifiers. Containing full elec- 
trical and mechanical information of the 
rectifiers, it deals with current and voltage 
ratings, basic design data and other 
features. 


TEST EQUIPMENT.—The Solartron 
Electronic Group, Ltd., has received a 
$121,000 order for its transfer function 
analysers from the United States. This 
servo test equipment is to be used on 
guided-missile work. 


POZNAN TRADE FAIR. — C.H.Z. 
Motoimport, the Polish foreign trade 
organization, will have a stand at the 
Poznan fair (June 8 to 22). Many models, 
and an SM-1S ambulance helicopter will 
be shown, and foreign buyers will be able 
to fly in TS-8 Bies and M-2 trainers, an 
SM-1 helicopter, a PZL-101 crop-sprayer 
and a PZL-102 sportsplane at Poznan- 
Lavica aerodrome. Sailplanes will also 
be displayed at the aerodrome. 


AIR TAXL—The Avro 19 owned by 
Lec Refrigeration, Ltd., is now being used 
by the company as a personnel transport, 
and twice a week flights are made 
between the factory at Bognor Regis and 
the Midlands. 


FRIENDSHIP EQUIPMENT.—The 
recently introduced type MAH 4800 
fuel meter manufactured by George 
Kent, Ltd., of Luton, which is used in 
the Fokker Friendship. Fitted with a 
turbine-type metering mechanism, it 
is available over three fuel-flow ranges 
up to 400 g.p.h. 
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WIND TUNNEL COMPRESSOR.— 
The Canadian department of National 
Defence has placed an order valued at 
more than £140,000 with General Electric 
Co., Ltd., for a motor-driven centrifugal 
compressor for installation at the 
National Aeronautical Establishment, 
Ottawa. The plant will have an air out- 
put of 40.3 lb./sec. at 300 p.s.i.a. and is 
for use with a new high-speed wind 
tunnel. 


DOWTY DINNER. — Some 300 
apprentices and more than 200 guests 
attended the Dowty Group Apprentices’ 
annual dinner at the Town Hall, Chelten- 
ham, on April 25. The principal guest 
was Gen. Sir Brian Robertson, of the 
British Transport Commission; other 
speakers were the Mayor of Cheltenham, 
Cllr. C. G. Irving; Mr. Michael Crouch; 
Sir Godfrey Ince and Sir George Dowty. 


BLOODHOUND LAUNCHER. — In 
the directory of missile manufacturers in 
THE AEROPLANE Of April 25 it was 
wrongly stated that the launcher for the 
Bristol-Ferranti Bloodhound surface-to- 
air missile was designed, developed and 
manufactured by the M.L. Aviation Co., 
Ltd. In fact this company has been 
responsible for the design, development 
and manufacture of Bloodhound ground- 
handling equipment. The Bloodhound 
launcher was designed and developed by 
the Bristol Aeroplane Co., Ltd., and is 
manufactured by Chatwood Milner, Ltd., 
of Shrewsbury. 


Company Notices 
NEW COMPANIES 

Airco, Ltd. (602,818).—Private co. Reg April 15. 
Cap. £100 in £1 shs. Objects: To carry on the 
business of aircraft manufacturers, etc. Subscribers 
(each with one sh.): Marion Beadle and Marion 
Simmons, clerks, both of 59-67 Gresham St., 
London, E.C.2. First directors to be appointed by 
subscribers. Solrs.: Linklaters and Paines, 59-67 
Gresham St., London, E.C.2. 

Industrial Consultants, Ltd. (603,123).—Private 
co. Reg. April 21. Cap. £100 in £1 shs. Objects: 
To collect, analyse and circulate industrial, com- 
mercial and aeronautical information and statistics 
from afl sources, etc. Subscribers (each with one 
sh.): Dennis A. Bloor, 5 Crichton Rd., Carshalton 
Beeches, Surrey, sales manager, and Shirley G. 
Kingham, 31 Anselm Rd., Hatch End, Middx., 
secretary. Dennis A. Bloor is the first director. 
Reg. off.: 12 Bruton St., London, W.1. 

Pickrell-Fearn, Ltd. (602,702).—Private co. Reg. 
April 14. Cap. £2,000 in £1 shs. Objects: To 
carry on the b of S, engineers and 
consultants relating to aircraft and general engineer- 
ing and the manufacture of aircraft equipment and 
components, etc. Directors: Sidney H. Pickrell, 40 
Sharmans Cross Rd., Solihull; John C. Fearn, 100 
Westwood Rd., Sutton Coldfield. Sec.: Marion J. 
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Aviation Calendar 

May 9-11.—JInternational Air Rally 
organized by the Channel Islands Aero 
Club, at Jersey Airport, St. Peter. 

May 10.—Surrey Flying Club anniversary, 
and Redhill reunion party, at Croydon, at 
20.00 hrs. 

May 10-11. — International Parachuting 
Competition organized by the French 
National Federation of Parachutists, at 

May 14.—Kronfeld Club talk, ‘“ 1958 
World Gliding Championships,” by Ann 
Welch, and film on Poland, at 74 Eccleston 
Square, London, S.W.1, at 20.00 hrs. 

May 15.—R.Ae.S. 46th Wilbur Wright 
Memorial Lecture, *“* Automatic Flight—The 
British Story,”’ by W. H. Gardner, 
C.B.E., F.R.Ae.S., at the Inst. of 
Mechanical Engineers, Birdcage Walk, 
London, S.W.1, at 18.00 hrs. 

May 16.—Inst. of Navigation lecture, 
“ The Principles of Inertia Navigation 
. W. Anderson, O.B.E., 
D.F.C., A.F.C., at the R.G.S., 1 Kensing- 
ton Gore, London, S.W.7, at i7. 15 hrs. 

May 17-19.—Fourth International Air 
Touring rassemblement at Quiberon-Le- 
Roche, France. 

May 18.—Air Rally organized by the 
Perugia Aero Club, Italy. 

May 21.—Kronfeld Club debate, ‘* The 
Golden Age of Gliding has now Passed,”’ 
at 74 Eccleston Square, London, S.W.1, 
at 20.00 hrs. 

May 24.—Cheltenham Acro Club Tea 
Patrol at Staverton, Glos. (15.30-16.00 hrs.) 

May 24-26.—R.Ae.C. of Belgium bien- 
venue aérienne at Brussels. 

May 25-June 1.—Second International 
d’Angers gliding competition organized by 
l’Aéro Club de l'Ouest, France. 

May 26.—Race Meeting organized by the 
Tiger Club at Sandown Airport, Isle of 
Wight, for the Basil Monk Trophy. 

28.—Kronfeld Club talk, “ The 
Cambridge University Gliding Club,”’ by 
John Pringle, at 74 Eccleston Square, 
London, S.W.1, at 20.00 hrs. 

May 29-31.—R.Ae.C. International Invi- 
tation Air Rally at Shoreham Aerodrome, 
Sussex. 

May 31-June 1.—British Women Pilots’ 
Association, Flying Week-end, at Sandown, 
Isle of Wight. 


Longdon. Reg. off.: Burton Chambers, 9a The 
Bridge, Walsall. 

Shell Aircraft, Ltd. (602,872).—Private co. Reg. 
April 16. Cap. £20,000 im £1 shs. Objects: To 
carry on the business of aircraft owners, managers, 
agents, advisers, consultants, operators and 
charterers, carriers by air; exploring and prospecting 
for, producing, refining and dealing in petroleum 
and other oils, etc. Subscribers (each with one sh.): 
J. Nickinson and F. J. O’Brien, both solicitors of 
St. Helen’s Court, Gt. St. Helen's, London, E.C.3. 
First directors to be appointed by subscribers. 
Solr.: A. W. R. Tulip, St. Helen’s Court, London, 
E.C.3. Reg. by Shell Petroleum Co., Ltd., St. 
Helen's Court, London, E.C.3. 


Birth Notices 

Anderson.—On April 24, to Susan (née Mickle- 
wright), wife of Fit. Lt. H. C. N. Anderson, 
R.A.F., Little Rissington—a son. 

Baldwin.—On April 26, to Margaret, wife of 
David Baldwin, R.A.F.—a son. 

Barrington.—On April 22, at RA.F. Hospital, 
Ely, to Doris (née Wilkinson), wife of Sqn. Ldr. 
F. N. Barrington, R.A.F.—a son. 

Cribb.—On April 20, at R.A.F. Hospital, Rostrup, 
Germany, to Vivienne (née Perry), wife of Gp. 
Capt. P. Cribb—a son. 

Spackman.—On April 24, at R.A.F. Hospital, 
Ely, to Brenda (née Bazell), wife of Fit. Lt. D. A. 
Spackman—a son. Fi 

Vince.—On April 22, at Wegburg, to Mrs. Vince 
(née Martin), wife of Fit. Lt. Dennis Vince—a son. 


PRIVATE VIEW.—Off to see the N.A.39 
are (left to right), Mr. Barry Laight 
(Blackburn chief designer), Mr. Eric 
Turner (Blackburn chairman and 
managing director), Vice-Admiral D. L. 
Austin, U.S.N. (C.-in.-C. (designate) 
Combined NATO Strike Force), Vice- 
Admiral M. L. Power, R.N. (Fifth Sea 
Lord), Vice-Admiral R. D. Pirie, U.S.N. 
(deputy chief (designate) of Naval 
Operations (Air)), and Capt. E. D. G. 
Lewin (Blackburn director). 
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